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In heavy, garth-moving equip- 
ment, close-dimensioned zinc 
die castings are doing an im- 
portant job as clutch ring fol- 
lowers. One dimension on the 


die casting is held to .005 over 





a span of nearly 8 inches 





See complete table of contents on page 3 


Aluminum or Zinc Alloys 


ie : 
A 1) ators) e ZINC LLOYS 


@ All ingot produced for die casting, 
permanent mold and sand casting re- 
quirements have superior working char- 
acteristics and are free from impurities 
and gas. 

@ Composition is constantly checked 
during production to assure ingot meets 
your specifications. 

@ Orders are promptly processed and 
shipped with certificate of analysis. 

@ Shipments are palletized for fast, 
efficient handling. 


F ® on: O 
CLEVELAND MOntrose 2-3100 


@ All ingot is quality controlled dur- 
ing production to insure uniform 
quality metal. 


@ All alloys to your specifications, 


@ All shipments are palletized and 
shipped with a certificate of analysis. 


@ Deliveries are promptly made to 
meet your production schedule. 


BEOFORD, OH!IO 
TELEPHONE: CLEVELAND MOntrose 


ANAPOLIS NO 
TOWER + PHONE: ME 


+ PHONE. VErr 


LOS ANGELES PL 
97323 BERMUDET ST. RIVERA 


PHONE OXford 4 
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You Can Always Depend In ADDITION to its many other efficiency features, CAST- 

E MASTER now offers, as optional equipment, a new Shot Pressure 
on a CAST —— we Intensifier. This new intensifier is engineered to operate with- 
Produce Castings with out the use of time-consuming valves, permitting a simultaneous 


build up from the normal line pressure to intensified pressure 
ns without hesitation. The use of the new intensifier results in less 
... better surface finish! porosity, producing castings with a mirror-smooth finish. 


finer molecular structure 


2123 HAMILTON AVE. 


CLEVELAND 14, OHIO 
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Use E NTHON = Emulsion Cleaner /5 


DIP. > 2 = 


RINSE .. 


INSURE . 


steel parts to be cleaned in Emulsion Cleaner 75 for only 15 seconds. This simple immersion 
is done at room temperature (no heating facilities required) and with no irritation of the 
operator's nose, throat or skin. 


in plain water. 


and done thoroughly ... in seconds! All heavy oil films and solid dirt have been removed 
from every corner and crevice . . . from slots, tapped holes and sculptured patterns. 


smooth, bright, adherent electrodeposits. 


WRITE FOR FREE LITERATURE ON THIS SIMPLE, FAST, SAFE . . . AND ECONOMICAL .. . METHOD OF CLEANING METALS. 


eENTHONE 


INCORPORATED 


Service Representatives and Stock Points: 


METAL FINISHING PROCESSES 
442 ELM STREET, NEW HAVEN 11, CONNECTICUT 
ELECTROPLATING CHEMICALS 


BINGHAMTON, N. Y , Austin F. Fletcher, Inc.; CHICAGO, Ardco, Inc.; CLEVELAND, R. O. Hull & Co.; 
DALLAS, Weaver Engineering & Supply Co., Inc.; LOS ANCELES, L. H. Butcher Co. 
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This oil pump rotor is used in several IBM 
machines. Saving in cost as compored with 
machined ports, says IBM, is 84%! Total 
tolerances of .001"’ and .002” are required. 
Powder metal processing eliminotes all ma- 
chining operations, which previously required 
20 hours per 100 pieces. 


A valve disc sleeve used in the cir release mechanism 
of a Neptune Red Seal petroleum meter was origin 
ally made of brass rod stock, then of die-cost zinc 
(which proved unsatisfactory) and now of powdered 
brass. Tolerances ore +.001" on two diometers. The 
port costs no more thon the unsatisfactory die cast 
ing and approximately 9 thet of the machined part 


at 


atl 


Making tnis intermediate wringer-drive geor 
and copper powder saves its user, the Whirl p< 
poration, St. Joseph, Michigan, up to $20,00 
year. The part was formerly made from o % 
which was pierced, flattened, machined for te« 
wire brushed for burr. Tolerances on the pow 
metal port ore identical with those obte 
machining 


oe 


Powder Metal Processing 
Saves $20,000 a Year on this Pay comafete tne of 16 Stakes, foly expsmati 


capacity. Powder metal presses of the mod 
ern Stokes’ line embody THIRTY YEARS of 
powder metal press research and engineering 


The Stokes 300-ton Model 713 hydraulic pow 
der metal press, ao recent addition to the 


I arts Ww hic h are diffix ult to ma vhic h are waste ful The ports illustrated on this page are mode 
of solid metal...are made in p it great savings. by the Prosmet Corporation, Worcester 


Mass., custom maker of high-precision pow 
\ ys atic o ar y ‘ } . jer metal parts like most producers 
Fully automatic compacting 0 tion of metal of powder metal parts, a user of Stokes 
powders, pure or mixed, gives \V litv in determining powder meta! presses 
tolerances, tensile strength, and characteristics, many 
of them unattainable in solid met 


Stokes has over thirty years’ exp e in making presses specifically 
for powder metal processing. Stokes engineers are recognized for 
their broad contributions to th: , success of powder metal 
processing ... will gladly contr e thelr experience to 
manufacturers interested in powder metal processing as a 

means of cutting costs and improving products. 


Three booklets available: “Powder Metallurgy 
Today”; catalog of Powder Metal Presses (#801 
and “How to Save Money on Punches and Dies”. 
Send for any or all. 


, 


F. J. Strokes MaAcurine Company 
PHILADELPHIA 20, Pa. 


ENGINEERS 


Srekes 8 Ceatinually adding te its engineering and technica! sabos staffs in the gh vacuum, industria! tabiett ng. powder meta! and plastics a ng | 
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A SCENE FROM A NEW FILM 


DIT: 
CASTING 


ao; 
~ 
& 
RS 
Woury 1 


° 

= 
Z 
Ye 


Learn what 
ZINC Die Castings 
can do for you... 


Every design and production engineer should see 
the new motion picture “DIE CASTING—How 
Else Would You Make It?” as soon as possible. 
Produced by the American Zinc Institute, Inc., 
this brand-new film not only establishes the rela- 
tionship of die casting to other high speed pro- 
duction methods but it presents the place of zinc 
among the die casting metals. 

Included in the new 35-minute picture are all 


phases of the die casting process—part design, die 


-SEE IT SOON! 


“A 
ms 
- 


& 


design, casting, machining g, and the fields 


of application. The for example, 
is one from a sequet lly describing 
» Packard radi- 
ator grille frame and ex ng why it is ZINC 


Even though you ar 


the casting of the 5-1 


castings in 
the assembly of your pr the film will help 
you to re-evaluat« ting process in the 
light of the latest impr in this constantly 


developing indust: 








NEW FILM— 


equipment (the 
ij can arrange 


HOW TO SEE THE 
If you have access to projection 


a w soum a 

Kod hrome ith our 4 n 
Cc Oo 
ee the pic ture, @ pri 


When writing 


t can be 
together to $ Inc., 
charge from =” 17 
» York 4» 
treet, New showin 
— alternate dates for the parte oo 
s e 
the audience (yo 


bookle 


gZ and 


y will also f 
t on die cast 





film is 16 mm 

to get @ group 
borrowed free of 

60 East 42nd 
try to give 
advise the size of 
of a new 24-page 


ings for those viewing 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y 


‘TINE 


FOR DIE CASTING ALLOYS 


the film) 


DE el 











The Reseerch was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (vsterm cuciry) ZINC 
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Circle No. 51 on the Reader Service Card 


Looking For A Dependable 
Die Casting Service? 


yours 
for the 
Asking 


Die castings to specifications . . . that's 
our specialty. You'll get the job done 
the way you want it when you specify 
Racine, and you can be sure your tools 
and dies are fully protected in our spe- 
cial fireproof storage vaults. We invite 
your inquiries and will welcome an 
opportunity to serve your die casting 
requirements. 


Send for our new, free brochure. 


RACINE DIE CASTING CO. 


1500 16th St. * Racine, Wis. £4 
4 


SPECIAL 
SILICAS 


AMORPHOUS 
CRYSTALLINE 
DIATOMACEOUS 


SIZE RANGE FROM 100 TO 600 MESH 


All grades of silica ideal for precision casting 
by the investment molding process 
* 


Will meet the exacting requirements of most 
precision casting work 


a 
Precision quality to assure uniform casting 
performance 


TAMMS INDUSTRIES, INC. 


GT 228 © La Satie St Chvcago! 
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BETWEEN THE 


WHAT DO TEST BARS PROVE? Can the performance of an in- 


vestment cast piece be properly evaluated in terms 
of tests performed on sample bars cast in the same 
flask? What about test bars machined from a portion 
of the casting? What part do process variables play 
in the relative properties of test bars vs castings? 
There is no simple answer to any of these questions, 
but some basic considerations that should be recog- 
nized by the designer are offered in a paper be- 
ginning on page 55 in this issue. 


THAN CAST IRON? Some folks in buying jobs have 


| PLATE MAGNESIUM DIE CASTINGS. 


a fixed notion that gray iron castings are cheaper 
than anything. They probably are, if you don’t con- 
sider anything but the price of raw material. But as 
soon as machining and other secondary operations 
have to be figured, gray iron can drink up a lot of 
dollars in skilled labor and expensive tools. That’s 
why the processes that deliver finished or semi- 
finished pieces are steadily replacing rough gray iron 
castings. There’s a good illustration of the way 
powdered iron has replaced cast iron on page 36. 


A report on 
methods for applying a decorative chromium plate 
over a magnesium die casting on a production basis 
is featured in this month’s Finishing Section. 


RMANENT MOLD CASTING... the range of sizes and 


SHELL MOLD 


shapes that are being produced commercially will 
be reviewed, with pointers on design considerations 
to be remembered in connection with extra-large 
permanent mold castings. Coming soon. 


CASTING. An introduction to the shell mold proc- 
ess is offered in this issue, covering what it is, where 
it can be used, what its advantages are, and some 
current applications. 


A NEW METHOD FOR MACHINING TUNGSTEN. Pure tung- 


sten is virtually unmachinable. Yet, a process has 
been developed for machining pure, sintered tung- 
sten. This involves a special powder metallurgy 
technique that will be described in the March issue 
of PMM. It should be of interest to designers who 
would like to use this hard metal in forms that can- 
not easily be produced by conventional methods. 





REED-PRENTICE 
DIE CASTING MACHINES 


“HI-SPEED, HI-PRESSURE” PLUNGER Produces Dense, 


Uniform Aluminum and Magnesium Castings 


The Reed-Prentice “Hi-Speed, Hi-Pressure” plunger unit—available 
for both 1%G and 2G cold chamber die casting machines—increases 
plunger speed to 10,000 inches per minute and adds a final high 
pressure squeeze. 

This results in extra-dense, porosity-free castings of uniform high 
quality . . . assuring you of repeat orders from your customers. 

Capacities per shot of the 142G and 2G are as follows: 


Machine Magnesium Aluminum 
14G 2.5 Ib. 3.75 tb. 
2G 6 bb. >. & 
The “Hi-Speed, Hi-Pressure” Plunger unit can be applied to machines 


now in use as well as to new machines. 


Here’s full information on 
the “Hi-Speed, Hi-Pressure’’ Plunger Unit. 
Write today for your copy 


= 


at 5 5 © he od 8 a Od —oe OF O) - 5 - 


WORCESTER 4, MASSACHUSETTS 
Affiliate of PACKAGE MACHINERY COMPANY 


REPRESENTATIVES: Houston—Steel & Machine Tool Sales Co.; Seattle & Spokane—Stor Machinery 
Co.; Minneapolis—Chas. W. Stone Co.; Los Angeles—Western Molders Supply Co. 

BRANCH OFFICES: 75 West St., New York 6, N. Y.; 1213 West 3rd St., Cleveland 13, Ohio; 
4001 N. Elston Ave., Chicogo 18, Illinois; 2842 W. Grand Blvd., Detroit 2, Michigon. 


For more information circle No. 52 on the Reader Service Card 
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COMPAGT ROSS EXCHANGERS 





insure rated pressures ©: Cleveland Die Casting Machines 


With its hydraulic system d pro the temperature of the hydraulic fluid con- 
vide fast injection speed as > stant at all times. Furthermore, the size of 
“squeeze” at the end of the s! - the Ross Cooler lends itself to easy mount- 
land Model 200 Die Casting \\ ing on our machine,” says The Cleveland 
a rated locking pressure of Automatic Machine Company. 

To maintain full capacity Unrivaled for thermal efficiency and 
chine’s high-pressure, two stage pump by ruggedness, all copper alloy Ross Type 
preventing slippage from overheated, BCF Exchangers are preferred for numer- 
thinned, hydraulic oil, a Ross Type B ous types and makes of hydraulic machin- 
Exchanger has been factory-installed. De- ery. Pre-engineered arid fully standardized, 
pendable cooling is assured! they are stocked in a wide range of sizes 

“All models of Cleveland Die Casting to meet your needs . . . promptly. 
Machines use Ross Exchangers because we For detailed information, request Bul- 
have found them very efficient in keeping letin 1.1K5. 





KEWANEE-ROss CORPORATION 


Ore SOM OF Ams OCAm BAD ATOR & STANDARD SaniTaty COBFORATION 


1446 WEST AVENUE . BUFFALO 13, N. Y. 
In Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 


Serving home and industry: MMERICAN-STAMDARS © AMERICAN BLOWER + CHURCH SEATS & WALL THE © DETROIT CONTROLS © KEWANEE BONERS © ROSS [XCHANGERS + SUNBEAM AIR CONDITIONERS 
For more information circle No. 32 on the Reader Service Card 
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PRECISE FILLING 


OF DIES by new Baldwin powdered metal presses 
makes compacts more uniform... 


y a highly efficient shuttle type feeders enable Baldwin's new 
Model “L” and Model “‘C” powdered metal presses to compact parts much more uniformly. Air operated and can 
controlled, this unique feeder moves from under a stationary hopper to a position over the die. It carries the same 
volume of material over the die cavity each time with a very smooth motion. 

This shuttle is supported on guide rods with a spring loaded cutoff ring which prevents loss of material. Cleanline 
design of the feeder eliminates those recesses or projections that might keep the powder from filling the die cavity 
cornpletely. 

This is just one of the ways you'll benefit by specifying Baldwin Model “L” (50-ton) or Model “C” (100-ton) 
presses to meet the growing demand for powdered metal parts. These new presses are the very first designed specifically 


for use in compacting metal powders. Both feature sealed mechanisms, hydraulic heads, special fill adjustments, auto- 
matic lubrication and variable cycling. 


For our new bulletins on “L” and “C” please write promptly to our Dept. 4756, 
Baldwin-Lima-Hamilton Corporation, Philadelphia 42, Pa. 


BALDWIN-LIMA-HAMILTON 


Philadelphia 42, Pa. © Offices in Principal Cities 
For more information circle No. 12 on the Reader Service Card 
pmm february ‘55 / 9 











Leva 


STRAND ANNEALING 
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velop th 
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We invite 
the specialized 


EVERY MAN RESPONSIBLE 
FOR HEAT PROCESSING 


Ss, new ceramics 
is of both have 
inities and new 
e management, 
sts and produc- 


lders of modern 
temperature elec- 
1erica’s foremost 
| of Harper are 
> latest thinking 
th you. 


s to begin with a 
ct and then de- 
ocess and type of 
pment which best 
production and 


rements. 


take advantage of 


xperience of Harper 


engineers as an aid in working out the 


most economical answer to your “jet 


age” requirements. Your request for a 
discussion is bound to result in a 
worthwhile exchange of thinking. 


HARPER 


Representotives 


For 
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S2e82 ee TO THE EDITOR 


DIES FOR SOUTH AMERICA 

We have customers in South 
America in the metal fabricat- 
ing business, having a die cast- 
ing machine for aluminum, 
magnesium and brass. They are 
interested in buying used 
moulds of discontinued items 
which could be manufactured 
in South America. 

From what we can find out, 
this will be a very difficult task, 
as we understand that most of 
the moulds in the possession of 
the die casting companies are 
owned by third parties; very 
unusual that the owners of 
these moulds are willing to dis- 
pose of them. 

If you can offer any sugges- 
tions, we would appreciate the 
information. —E.J.M. (Vice 
President) . 


Dies are the property of the 
company buying the die cast- 
ings, and are rarely available 
for purchase, even after the 
dies are obsolete. However, on 
the chance that some of our 
readers have dies they are will- 
ings to sell, we offer the above 
inquiry.—Ed. 


LEAD CASTINGS 

May we ask that you kindly 
send us a reprint of an article 
which appeared in the Septem- 
ber 1954 issue of your magazine 
written by H. E. Zahn regard- 
ing dross effects minimized by 
withdrawing metal below the 
melt surface and conducting it 
to the mold through a closed 
pipe.—C.K. 


Tear sheets of this article 
describing improved lead per- 
manent mold castings used in 
lead-acid storage batteries have 
been forwarded.—Ed. 











PEAT MANUFACTURING CORP., NORWALK, CALIF., now 
resistant Pydraul F-9 hydraulic fluid in 6 die-casting machines. Tw: 
ordinary fluid started a plant fire. But recently, when Pydraul splashed { 


broken line into molten zinc there was no fire. Pydraul protects men working near 
machines like the new Kux unit, above, which operates at 800° F., 16 hours a day! 


PROOF OF PYDRAUL SAFETY... In t photo, ordinary 
hydraulic fluid sprayed into oxyacetylene torch burns explo 
sively. Below, Pydraul does not! 


TOPS IN LUBRICATION TESTS...Timken Lubricant Test 
shows Pydraul has film strength of 17,500 psi. ..common 
water-base fluid, only 3,700 psi! In Almen Wear Test, using 
Pydraul, only 2 mg. of metal was lost in 20-minute run. Using 
petroleum oil, metal seized in one minute under the same load 


RE-USABLE, CAN'T CORRODE! Pydrau! offers low make-up 
rate, high stability, can be re-used over Pydraul: Reg. U.S. Pat. Off 
and over again. And because it has a 
chemical base—not water—Pydraul 
can’t corrode metal parts. For safety 
and savings, install Pydraul! 


Write for the FREE new booklet, MONSANTO 


“Pydraul F-9,” Organic Chemicals 


Division, MONSANTO CHEMICAL CHEMICALS ~ PLASTICS 


COMPANY, Box 478-V, St. Louis 1, Mo. : 
SERVING INDUSTRY 
WHICH SERVES MANKIND 








For more information circle No. 40 on the Reader Service Card 
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The striking difference in color shows 
comparative resistance to oxidution, 
proves superiority of RESISTOX Metal 
Powder (left) when exposed same 
length of time as ordinary powder 


Resist: »cess gives Glidden Metal Powders 
more stability through greater resistance to oxidation! 


istox Metal Powders offer yowW distinct storage and 
dvantages over ordinary metal powders because they 
on from 5 to 10 times longer! 


e Resistox Process permits storage over long periods 
,out fear of oxidation, thus eliminating production and 
ility problems. 


dden Resistox Metal Powders meet every requirement for 


iformity, purity, consistency, strength. There is less material 
waste and die wear. They permit faster production of precision 
parts with greatly improved finish, appearance and performance 
characteristics. 


Let us supply you with more complete information on these Glidden 
products: Resistox Copper and Lead Powders, Cuprous Oxide, Cupric 
Oxide and Cubond (Copper Brazing Paste). There’s no obligation. 


THE GLIDDEN COMPANY 


CHEMICALS + PIGMENTS + METALS DIVISION 


Baltimore, Md. «+ Collinsville, Mi. 
Hemmond, ind. + Scranton, Pa. 


For more information circle No. 23 on the Reader Service Card 
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gives you Todays Best Buy 
47 BRONZE CASTINGS 


Here’s the bonus you get when you put Alcaloy 
bronze castings to work on your job: 


—Our process, combined with our 
new alloy, enables us to secure results which 
have been obtainable only by more expensive 
methods. Machining is reduced or completely 
eliminated. Scrap loss is reduced to a new low 
Less shop equipment is needed. These add up 
to greater profits for you. What’s more, in 


Alcaloy, an alloy of alumir copper and other 
components, lends itself to a wide variety of prod- 
ucts for commercial and sp« red engineering 
purposes, including tools, ut: machine parts, 
chain and fittings. 


Alcaloy is cast in permanent lds by our own 
special process which } 
close-grained, clear yughout and free 
from cavities and surfac: All dimensions are 


castings uniformly 


held within specified 1 es. Experienced 
metallurgists test, ana i supervise every 
phase of production 


many instances the first costs of Alcaloy cast- 
ings are lower than any other type casting. 


Alcaloy is attractive a1 ttractive. Its 
natural light gold-like | r remains free 
from tarnish and pittins leal material 


where attractive appeara is to fine quality 


Check these Alcaloy Feat 
ECONOMICAL 
NON-SPARKING 
NON-MAGNETIC 
CORROSION-RESISTANT 


res Today! 


UNIFORM 
STRONG — Some gr ide of Alcaloy have the 
strength of steel and hardness of C 35-40. Thi 
strength is retained and utilized to the fulle 
extent in the casting process 
Send today for free catalog and information which 
will help you in specifying Alcaloy in your product: 


ALCALOY, INC. 


13124 Shaker Square + Cleveland 20, Ohic 


ALCALOY, INC. 

13124 Shaker Square * Cleveland 20, Ohic 

Gentlemen 
Pleate send catalog A ard informatics 


ae 
Position or Title_ 
Company__ 


Address 
Associated with 


DICKEY INDUSTRIES — °” eae 


For more information circle No. 9 on the Reader Service Card 
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W ] 


IN DESIGNING 


y 


with MADIS oN-KIPP 


ZINC ‘AND ALUMINUM DIE CASTINGS 


is factors in the die casting here illustrated are many, 
d skills were required by both the product designer 


e die designer to combine several units in one piece. 


note the ribbed double A frame construction, 
ring from 6 sides, the in-line shaft holes, the general 


eal of a multiple functional part. 


Madison-Kipp die castings often add plus factors including 


g = the important one of profit. 


MADISON-KIPP CORPORATION 


213 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics © Experienced in Lubrication Engineering © Originators of Really High Speed Air Tools 


For more information circle No. 36 on the Reader Service Card 
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NOW... fire-resistant hydraulic fluids 
at the viscosities you need— 


Celanese 


CELLULUBE 


SAYBOLT SECONDS @ 100° F. ——— 
90 I50 220 





The new Cellulube series of fire-resistant hydraulic fluids —in 3 viscosity 
ranges—clears the way for many new applications. 


In addition to fire resistance and excellent In the die-casting field, Cellulube 150 and 220 
lubricity, Cellulube hydraulic fluids have the are already standard hydraulic fluids. Now 
following advantages: Cellulubes find applications in... 
furnace combustion controls in steel! mills 
and oil refineries . . . coke ovens, furnace 
controlled viscosity thermal stability tilters, loaders and ingot carriers... elec- 
trical welders, extrusion presses, forging 
non-foaming high boiling point and multiple action presses. 


non-corrosive low volatility 


Your Celanese representative will be glad to 


give you full details. Or write for samples and 
technical data to: : 
Celanese Corporation of America, Coelanese 
Chemical Division, Dept. 589-B CHEMICALS 

180 Madison Avenue, New York 16. “Bog. U.S. Pat. Of 


For more information circle No. 15 on the Reader Service Card 


pmm february ‘55 / 15 





rr OFFERED IN THIS MONTH’S ADS 


to get amy of the free 

materials described bere, 

circle the appropriate number on 
the reader service cards 

bound into this issue 


2. DIE LUBRICANT for fast, efficient 


casting release in die casting is 
described in bulletin 426-K and re- 
print DC, both available from Ache- 
son Colloids Co. 


. ALUMINUM ALLOY for superior die 
castings is described and the chemi- 
cal and mechanical properties listed 
in bulletin Z-39 published by Apex 
Smelting Co. 


. BRONZE CASTINGS thot are non- 
sparking, corrosion-resistant ond non 
magnetic are fully described and 
properties tabulated in new catalog 
A from Alcaloy, Inc. 


. METAL POWDER PRESSES incor- 
porating several advanced features 
and combining both hydraulic and 
mechanical actions are described in 
bulletins issued by Baldwin-Lima 
Hamilton Corp. 


. ALLOYS FOR INVESTMENT casting 

are described and their chemistry 
and as-cast properties given in the 
new MasterMet bulletin issued by 
Cannon-Muskegon. 


. DIE CASTING MACHINES are the 
subject of a specification catalog 
available from Cast Master. 


. FIRE-RESISTANT hydraulic fluids in 
three different viscosities ore de 
scribed and technical data on them 
given in data sheets from the Cela 
nese Corp. of America. 


. METAL CLEANING with Emulsion 
Cleaner is described in detail in 
data sheets from Enthone, Inc 


. ADJUSTABLE DRILL HEADS. A new 
bulletin, No. 600, has been pub 
lished by Ettco Tool Co., Inc. which 
describes its flexible shaft multiple 
spindle adjustable drill heads. 


. SMALL PARTS PRODUCTION by 
die casting in zinc is fully described 
and illustrated in a new fact-filled 
bulletin available from Gries Re 
producer Corp 


» NON-FERROUS METAL powders for 
the powder metallurgy industry ore 
described in technical data avail 
able from the Glidden Co. 


. DIE CASTING METAL, data on 
available alloys, and other informa 
tion of value is in the monthly “Hen- 
ning Messenger’, published by Hen 
ning Bros. & Smith, Inc. 


. DIE CASTING MACHINES featuring 
@ new mechanical clamp said to 
give positive die locking are de- 
scribed in the new Bulletin 5400 pub- 
lished by Hydraulic Press Mfg. Co. 
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on HVA electrolytic 
is offered by A. John- 


e 


ANGERS for die cast- 
and similar applications 
and engineering data 
ulletin from Kewanee- 


> MACHINES. A de- 
3 giving sizes, capaci- 
nal data and typical 
he work done on the 
available from the Kux 


> MACHINES. A new, 
etin on die casting mo- 
ccessories is offered by 
g & Engineering. 


> DESIGN in aluminum 
m is discussed in |it- 

available from Lite- 
Inc. 


EL BELTING and its 
re described in bulletin 
as been prepared by 
jineering, Inc. 


NT hydraulic fluid that 
~ measure of safety to 
tems in hazordous lo- 
scribed in a booklet 

that has been pre- 
fonsanto Chemical Co. 


SHINGS and machine 
scribed in literature 
n National Molded 

A listing of stand- 
ushings available from 


Jed. 


VAX. Technical data on 
xes for the investment 

istry has been published 
te Corp. 


NG MACHINES for both 

nd aluminum are fully de- 

ind their capacities given 

that is available from 
hinery Sales, Ltd. 


IE CASTINGS. The Precision Cast- 
ngs Co. has just published a new 
highly informative 24 page brochure 
Die Castings . . . Unlimited" giving 
the story of their integrated service. 


. DIE CASTINGS to exact specifica- 


tion is the subject of a new booklet 
that has been prepared by the 
Racine Die Casting Co. 


. DIE CASTING MACHINES featur- 


ing high speeds and high pressures 
are described in the latest catalog 
from Reed-Prentice Corp. 


«MACHINING ALUMINUM is the 


subject of a new, comprehensive 
booklet that has been prepared by 
the metallurgical department of The 
George Sall Metals Co., Inc. 


. METAL POWDER PRESSES for form- 


ing parts by powder metallurgical 
techniques ore described and illus- 
trated in catalog No. 80! from the 
F. J. Stokes Machine Co. Also avail- 
able are two other booklets, “Powder 
Metallurgy Today” and “How to 
Save Money on Punches and Dies. 


. DIE CASTINGS. A catalog describ- 


ing and illustrating the complete 
facilities from design to plating and 
assembly has been issued by Tri- 
State Die Casting Corp. 


. PLASTIC INJECTION PRESSES for 


polystyrene patterns and other plas- 
tic parts are described in literature 
from Van Dorn Iron Works Co. 


. METAL POWDER PARTS can cut 


production costs and improve prod- 
ucts. A booklet from the Powdered 
Metal Products Div. of Yale & Towne 
Mfg. Co. gives the complete story. 


. AIR CYLINDERS with built-in valves 


are described in bulletins SP-50 and 
CL-50 from The Bellows Co 


. COST CUTTING with a chromate 


conversion coating and the many 
applications of this type of surface 
finish is covered in technical data 
sheets from the Chemical Corp. 


. BARREL FINISHING of a wide 


variety of parts and many different 
materials is described in a new 
technical bulletin “Facts and Figures 
Report on Honite Barrell Finishing 
from Minnesota Mining & Mfg. Co. 


-~CHAMFERING & DEBURRING 


both inside and outside, can be 
done rapidly and economically. Op- 
erational data and tool descriptions 
are available from Nobur Mfg. Co. 


. METAL CLEANING ideas are in 


cluded in a 44-page booklet from 
Oakite entitled “Some Good Things 
to Know About Metal Cleaning 


. SHELL MOLDING MANUAL. An 


all new, 28 page manual has been 
issued by General Electric Co. on 
the shell mold casting process. Tech- 
nical data on resin bonding and 
silicone release agents are included 


. DIE CASTING machine parts and 


reconditioning service on shot sleeves 
goose-necks, etc. ore offered by the 
Martin Grinding & Machine Works 
Inc. A brochure is available describ- 
ing the services and facilities. 


Continued on page 27 





Now... 
from America’s finest Your most rigid specifications for top-quality powder 
metal parts of all alloys can be met fully and promptly 


t 


by the Metallurgical Products Division of Thompson 


precision parts plant Products. Our experience in producing millions of 


parts to commercial and aircraft tolerances enables 

you can get us to supply accurate, properly engineered parts in 

large or small quantities at lowest prices compatible 

with highest quality. This engineering and metal- 

Highest-Quality lurgical experience can help you redesign to fully 


utilize the strength and economy of powder. 


Powder Metal Your present product ...or one you plan to make... 


can probably benefit from savings and improve- 


Parts ments made possible by using powder-metal parts. 


Let us help you take full advantage of a shift to 
powder metal parts. We'll be glad to advise on 
engineering and design. To find out more about 
Thompson’s facilities, write for Booklet MP-532. 


METALLURGICAL PRODUCTS DIVISION 


Thompson Products, Inc. 


DEPARTMENT MX25 ° CLEVELAND 17, OHIO 
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May-Fran hing: ~-steel conveyor belts 











Construction details of “skirt” 
which prevents entry of foreign 
matter and protects side chains. 


cae 
Outside links incorporote inter- 


locking wings . . . remain pos- 
itively engaged ot all times. 
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icient, more economical production in your plant . . . mechanize 
of die castings. MAY-FRAN Hinged-Steel Belting keeps castings 
.. continually . . . automatically. Saves handling equipment, saves 
aves manpower. 


\ Hinged Steel Conveyor Belting withstands hot, heavy or abrasive 
built for long life and maintenance-free operation. Precision formed, 
cauge hinged-steel links are connected in horizontal rows by means of 
irbon steel rods. Side chains are an integral part of the belt . . . inter- 
g wings remain positively engaged, even when traveling over sprockets. 


MAY-FRAN Hinged-Steel Belting can be furnished in widths from 6 inches to 
fee in any length ... in any carrying capacity ... with solid or 
rated links in 244 to 12-inch lengths. 


For complete information, write today for Bulletin MF-530. 7 9, 


DESIGNERS AND BUILDERS OF COMPLETE HANDLING SYSTEMS 


MAY: } RAN Nee r , ORATED 


1686 Clarkstone Rood * Cleveland 12, Ohio 


206s MP 





For more information circle No. 37 on the Reader Service Card 








ASTM XX! 
SAE ; 925 


ok S-3icd, F ee eed, | 


MECHANICAL 
PROPERTIES 








Charpy Impact Strength, ft.-Ib., 44x‘ in. bar, as cast 48 
Charpy Impact Strength, {t.-Ib., 44x‘, in. bar, after 10 years indoor aging | l 40 
Tensile Strength psi as cast I 47,600 
Tensile Strength psi after 10 years indoor aging 39,300 
Elongation %, in 2 in. as cast 7 
Elongation % in 2 in. after 10 years indoor aging 13 
Expansion (growth) inches per inch after 10 years indoor aging 0001 





Brinell Hardness 
+ Compression Strength psi : 
Electrical Conductivity—Mhos/cm at 20°C 
Melting Point—*C 
Melting Point—*F 
Modulus of Rupture psi 
Shearing Strength psi 
Solidification Point—*C 
Solidification Point—*F 


OTHER 
PROPERTIES 
AND 
omer bas ¥, ha) 


AS CAST 
Specific Heat—cal/g/°C 


1 Conductivity—cal /Sec/sqem/cm/*C at 18°C 26 


Thermal Expansion per °( 
Thermal Expansion per °F 
Transverse Deflection —In 
Weight (Lb.) Cubic Inch 


91 
87,000 
153,000 
386.1 
727.0 
105,000 
18 000 
180.4 
716.7 

14 





6.7 
10 

0000274 

0000152 
16 
24 











OF THE FOUR ALLOYS most commonly used for die cast- 
ing — those based on zinc, aluminum, magnesium and 
copper — zinc offers the greatest number of desirable 
mechanical properties and casting characteristics at 
low cost. Hence, for many years, zine has been the 
most widely used die casting material. Following are 
the inherent characteristics which account for this 
preference: Zinc alloys can be die cast in the highest 
speed machines « They are cast at lower tempera- 
tures, which minimizes fuel, die cost and die upkeep 
¢ Their impact strength is greater than that of any of 
the other alloys except those based on copper « They 
lend themselves to die casting within close dimen- 
sional limits and in varying section thicknesses « They 
are easily machined and are frequently used in the 
“as cast” condition « They are readily finished with 
any commercial electroplated or organic coating. 

It is essential that zine die casting alloys be for- 
mulated with Special High Grade (99.99+% pure) 
zine to meet the required low limits on contaminating 
elements. The exacting limits on these contaminants 


are established in standards of the American Society 
for Testing Materials and the Society of Automotive 
Engineers and strict adherer to these standards 
assures the realization of maximum physical and 
mechanical properties. Buyers of zinc die castings can 
receive assurance of these superior inherent proper 
ties through reliance on the Certified Zine Alloy Plan 
of the American Die Casting Institute. 


READ “Bunker Hill Zinc and Die 
Casting’... the story of DIE CASTING 
as a high-speed, low-cost production 
tool... ZINC and its aedvontages os o 
base metal for die castings . . . BUNKER 
HILL'S contribution to the phenomenal 
growth of the die casting industry. This 
new 82x11", 24-page publication is 
yours for the asking. Write for copy on 
your company letterhead please. 
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POWDERED METAL PARTS 


— sion o 
ated non-fer 


are mold 
eliminating n 


made from exclusively formu- 
s Sintroloy and Ductiloy 
d to close tolerances, thereby 
ning of intricate shape 


and high s 


Perhaps 
solve 


foucn wit 


prompt 


Writ 
free 
bear 


NATIONAL 'v 


Pike lelalenielenieenieien 


SERVING 
THE 
MIDWEST 


with Quality 
ALUMINUM & ZINC 

Die Castings 
Our fully-equipped plant 
is now serving some of 
the nation's largest 
manufacturers from the 
Great Lakes to the Gulf 
Trimming ® Machining 
Die Making ® Die Casting 
Plating @ Assembling 


WRITE FOR CATALOG 


we able to help you 
‘ problems. Get in 
Molded today for 


od information and 
ost-saving standard 
vailable from stock. 


) PRODUCTS, INC. 


ST. MARY'S, PA. 


————— 


TRI-STATE DIE CASTING CORP. 


HENDERSON 10, KENTUCKY 


Chicago: 176 W. Adams Street . 


New York: 12 E. 41st Street 


: 18401 E. Werren 
Affiliate of Tri-State Plastic Molding Co., Inc. 
= ee ss Se ee ee ee Re ee 
or more intormation circle No. 61 on tne Header Service Card 
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Benen ae REVIEWS 


SHELL MOLDING AND 

SHELL MOLD CASTINGS 
By T. C. DuMond, 
Reinhold Publishing Corp., 
New York, N. Y. Price $2.00 

In this, the first book on shell 
molding published, the author 
has attempted to evaluate the 
process and give its proper in- 
dustrial perspective. In the main, 
he has been successful. 

Based upon such information 
as is currently available and up- 
on the fragmentary nature of 
most analyses that have been 
made, some suggested general 
rules of thumb are given. These 
will enable a potential user of 
shell mold castings to arrive at a 
first approximation of economics 
involved. 

Several of the machines now 
available for making molds are 
described and illustrated and a 
number of case histories of parts 
made by the process are given. 


NICKEL IN IRON AND STEEL 
By A. M. Hall 

John Wiley & Sons, Inc., New 

York, N. Y., Price $10.00. 

This is the second volume in 
the Alloys of Iron Research 
Monographed Series published 
by The Engineering Foundation. 

The author has covered the 
subject from the ores of nickel 
through the wrought and cast 
irons and steels. 

The melting and working of 
the alloy steels is briefly dis- 
cussed, more as an introduction 
to the properties than from any 
other point of view. 

The sections on the metal- 
lography and heat-treatment of 
the nickel steels are exception- 
ally complete as are the portions 
dealing with both room temper- 
ature properties and the effect 
of temperature on properties. 

Under the cast iron and cast 
steel sections the chemistry and 
properties are adequately cov- 
ered and some attention given to 
applications. 

Separate sections of the vol- 
ume are devoted to welding, 
brazing, soldering, cutting, etc. 
of the nickel steels. 
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Here's a report on shell molding with General Electric 
shell resins from Sargent & Company, New Haven,Conn. 


“Shell molding with G-E shell resins has proved ideal 
for producing parts for our new line of ‘Quick’ Exit 
Devices. The shell process permits the use of hard, 
high-grade bronze—resulting in a completed product 
unsurpassed in finish and texture.” 

Machining, polishing operations cut in half! 
“Parts are sounder—have more uniform grain struc- 
ture. They're smoother—free from surface gas holes. 
Machining and polishing operations were reduced 
by 50%. Over-all result: a product better in both 
strength and appearance, produced more quickly and 
easily, with faster deliveries so important to sales.” 
Sargent uses three General Electric shell-molding prod- 
ucts to turn out “Quick” Exit Device parts: G-E 12374 
phenolic shell-molding resin to form light, dimension- 
ally accurate molds, G-E SM-55 silicone parting agent 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


to secure quick, easy release 
G-E 12316 bonding resin to cem: 


is from patterns, and 


nt shell halves together 
FREE BOOKLET AVAILABLE 
How can shell molding help YOU? General Electric 


a major supplier of molding and release agents for the 
shell process, has prepared an informative 28-page man- 
ual telling about the techniques and benefits of this new 
foundry method. Just mail the coupon for a free copy! 


SEND COUPON TODAY 
FOR SHELL-MOLDING DATA! 


General Electric Company 
Section 412-4C, Chemical and Metallurgical Division 
Pittsfield, Massachusetts 


Please send me a free copy of G-E Shell Molding 
Manual 

CO) We are presently using the shell-molding process 
0) We are interested in the shell-molding process 


Name 





Firm 





Street 





City. Zone State 
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NEW H-P-M Mec «nical Clamp 


Assures Positive “ie Locking 


Here’s why H-P-M’s new die casting kes better castings: 
new positive clamping action is achiev: wedges driven by 
knuckle-joint linkage which preloads | ume and backs up 


the platen. The results , . . a minimu: . + sound castings. 


In this new H-P-M clamp mechanism the: no toggle pins under 
heavy shear load , . . no single line contacts and no extremely 
high stressed members that normally result in high maintenance 


cost and down time, 


These are just a few of the 40 new and improved features of the new 
H-P-M die casting machine. 
Write for Bulletin 5400, a 
completely illustrated story 
on this H-P-M line of profit 


baal 


makers, 


THE HYDRAULIC PRESS 
MANUFACTURING COMPANY 


1094 Marion Road 
MOUNT GILEAD, OHIO, U.S.A. 
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IN THE NEWS 


Two new appointments have 
been announced by Behr-Man- 
ning Corp. Edwin C. Evans has 
been made vice-president and 
assistant general manager. Wil- 
liam I. Clark, Jr. is now assist- 
ant to the president in addition 
to his present position as secre- 
tary of the company. 

The Worthington Corp. has 
announced several management 
changes. Hobart C. Ramsey, 
president, becomes chairman of 
the board, Howard Bruce be- 
comes chairman of the execu- 
tive committee. Edwin J. 
Schwanhausser is the new 
president and Clarence E. 
Searle is retiring as vice chair- 
man of the board but will con- 
tinue as a director. 


John E. Fahlman has been 
appointed to the newly created 
post of executive vice president 


of the Permold Co. 


James H. Wolcott has been 
appointed western sales man- 
ager of Reed-Prentice Corp. 

Willis J. Wenger has been 
appointed assistant vice presi- 
dent of Continental Foundry & 
Machine Co., roll dept. 


John Love has been ap- 
pointed supervisor-requisition 
engineering at the Norwood 
plant of the distribution as- 
semblies dept. General Electric. 


John A. Peloubet has been 
transferred from the magne- 
sium sales section of The Dow 
Chemical Co., New York office, 
to the magnesium department 
technical service and develop- 
ment group in Midland, Mich 

James M. Young, III and 
Robert P. Keating have joined 
the process study group of 
Hooker Electrochemical Co. 

Norris H. Schwenk has been 
appointed general manager, 
and James J. Nelson sales man- 
ager of the foundry depart- 
ment, Baldwin-Lima-Hamilton. 

Three new appointments 
were recently announced by 


Continued on page 














TIME MARCHES ON automatically . - - supported by 


PARKER 
SALES ENGINEERS 


CHICAGO 49, il. 

Ollie J. Berger Company © 2059 Eost 72 Street 
CINCINNATI, Obic 

Williom H. Broxterman * 2174 Buck Street 
DETROIT 35, Mich. 

Hodgson-Geisier Co, © 18917 Jomes Couzens 
GIRARD, Penna. 

Donie! F. Marth « 35 Chestnut Street 
KIRKWOOD 22, Mo. 

Edward F. Higgins, Jr. © 102 West Adoms Street 
WILTON, Conn. 

Girard L. Paimer @ Belden Hill Rood 
SYRACUSE, N. Y. 

J.C. Palmer « 712 State Tower Bidg. 
BELLEFONTE, Penna. 

Werren G. Olson © 420 East Linn Street 


PARKER 


PARKER 


IBM’ 
§ fully-automatic, electric 


time recorder is a far cry from the 
old-fashioned time clock. This 
modern engineering development 
handles with ease and sureness any 
kind of work schedule, no matter 
how complex. To produce the wall 
mounting bracket shown above, 
IBM and Parker together worked 
out the design of the part. The re- 
sult: a die casting that meets ev ery 


DIE 


CASTINGS 


at lower total c 
ose co-operation [ror 
rint to finished product tv! 
complete engineering 
manulacturing—servi 
fered by Parker. No matter | 
complex your die casting problem 
Parker will be glad to help 
find the answer. Just call the near 
est Parker sales engineer listed at 


the left or write the factory direct 


Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pa. 


ALUMINUM and ZINC 


die castings 
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cut downtime: avoid damaged dies 


se Die Slick, you insure your operation against the many high 

n-time. Die Slick prevents sticking, soldering, ejector pin wear, 

ge. On difficult jobs, it often makes the difference between fail- 
ure iccess. We are confident that a week’s trial in your shop will show 
you how Die Slick pays off in more production and better quality. To be 
sure we send you the most effective grade of Die Slick, please specify the 
metal or alloy you’re casting. 


DIE SLICK 


G. W. SMITH & SONS, INC., 5400 KEMP ROAD, DAYTON 3, OHIQ, 


; : For more information circle No. $3 on the Reader Service Card 
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Here's real help for designers... 


Prove To Yourself How High Density 
HVA Electrolytic lron Powder Parts 
Perform In Your Product 


If you have unsuccessfully tried powdered metal parts or never considered this 
process for structural parts because the right combination of tensile strength, im- 
pact strength, elongation and wear resistance was not available, then we have some- 
thing to offer you — a convenient method for evaluating the properties featured 


at the right in your own parts. 





HERE’S HOW IT WORKS Slugs have been prepared to the density conditions 


italicized. 


ALLOYS 


A recent service, which eliminates die costs, enables you 





DENSITY T.S. (p.s.i.) 


to machine test parts from slugs supplied by us and 








compare them under actual conditions with convention- 1. HVA Electrolytic Iron 








ally made parts. Prove to yourself that high density 7.23 34,00 28.6% 


powder metallurgy will replace complicated machined 7.58 39,000 35.5% 





parts and forgings the same way Husqvarna evaluates 2. HVA Electrolytic iron plus 2% Copper 


7.20 47,000 14.0% 
*7.20 65,000 8.5% 
7.47 51,000 23.0% 
*7.47 69,000 9.0% 





parts in its own shops in Sweden. 





; : . 3. HVA Electrolytic Iron plus 3% Copper 
Values in table obtained by 





double pressing and sintering 7.22 47,000 12.3% 
*7.22 83,000 6.7% 
7.43 53,000 19.5% 
*7.43 90,000 7.5% 


cycle with low carbon content 
powder. For full particulars 


Yi use coupon below. 


*Precipitation hardened 











Hy Y Yi] Yi} 
ij yf Yi 








Gentiemen 


Please send me, at no obligation to myself 
[] Detoils on your new slug service 
. C) Copy of the HVA date book 


& COMPANY, INC. 1 = 


61 Broadway « New York City 6, N.Y. City Store 


Snide en akin anenenal 
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Thousands of Different Castings 


all with the same 


PEGO PRECISION 


Exact mouldings reduce to a minimum the need for The machine has four core-pulling connections, two 
machining. »r each platen, a built-in central hydraulic ejection 
PECO DIE-CASTING MACHINES ore provi; ylinder and four bumper bors for mechanical ejection. 
daily the benefit of their unique ELECTRICAL CON. All these mechanisms are fully interlocked and con- 
TROL, which covers every movement of the cycle, en trolled, permitting operation in any sequence. 
suring continuity and uniformity of production. By using the central hydraulic ejector as a core-pull- 
er the effective die opening may be increased by as 
much as six inches. 


THE COMPANY HAS ALSO DEVELOPED AN IMPORTANT NEW RANGE OF HOT 
CHAMBER DIE-CASTING MACHINES, WHICH WILL BE OF CONSIDERABLE INTER- 
EST TO MANUFACTURERS. 


We shall be glad to forward to you on request fully illustrated litere- 
ture on these machines. 


PECO MACHINERY SALES (Westminster) LTD. 


28, a ARSE STREET LONDON, w. tf. ENGLAND 
Telephone: ABBey 1793/ Telegrams: PROFECTUS, SOWEST, LONDON Cables: PROFECTUS, LONDON 


WORKS: THE PROJECTILE AND ENGINEERING COMPANY LIMITED, ACRE STREET, LONDON, S. W. 8, ENGLAND 





For information circle No. 49 on the Reader Service Card 
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NAMES IN THE NEWS 
continued from page 22 
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Allis-Chalmers Mfg. Co., gen- 
eral machinery div. Martin L. 
Carson is on special assignment 
in the vice president’s office, 
L. W. Long is now general 
manager, Terre Haute Works; 
John F. Chipman is genera 
manager of the Boston Works 


Col. Richard L. Hopkins has 
been appointed vice president 
of American Electro Metal 
Corp. 


David J. Blythe has been ap- 
pointed production superin- 
tendent, metals manufacturing, 
for National Lead Co. 


William G. Gillett has been 
appointed works manager of 
the Culver City, Calif. plan 
of Merit Products, Inc. 


Hjalmar Nilsson has been 
appointed chief engineer of 
Magnesium Co. of America. 


Calvin J. Werner is the new 
general manager of the Mor- 
aine Products Div., General 
Motors Corp. 


Boyd M. Johnson has been 
appointed general manager of 
the refractories division of The 
Carborundum Co. succeeding 
Clarence E. Hawke who re- 
cently retired. 


James M. Dawson has been 
elected to the board of directors 
of the Ferro Corp. He replaces 
Allen L. Billingsley who died 
last October. 


Douglas P. Ferguson has 
been appointed Ferrocarbo en- 
gineer in the Abrasive Engi- 
neering Dept. of the Bonded 
Products and Grain Div. of The 
Carborundum Co. 





REFERENCE DATA 


' continued from page 16 


v 


77.FOR YOUR POWDERED METAL 
PARTS, Thompson Products Inc. has 
o complete contract production fa- 
cility thot is described and illus- 
trated in a booklet issued by the 
company's Metallurgical Products 


Div. 








DON'T CUT PARTS 


5 
ort $2-2 
Machined P act* Part 


powde™ 


Get your copy 
of this informative 
new booklet 
now! 


*Registered Trade-Mark 


Why pour money into 
expensive machining 
operations? 


POWDERED 
METAL 
PARTS 
can do the 
job for 
much less! 


Tough, intricate parts ready for assembly 
without further processing—at savings of up 
to 600% over identical machined parts! No 
wonder industry chooses Powdermet.* 

Low-cost PM parts are die-pressed to close 
tolerances, have excellent wearability, and a 
wide range of alloys are available—many 
exceeding the tensile strengths of mild steel 
Through controlled porosity and electrical 
permeability, many special properties are 
achieved ... such as oil-impregnation for 
life-time self-lubrication. That's why 
Powdermet* parts are often the best parts pos- 
sible for gears, bearings, filters, etc. 

At Yale & Towne, years of experience and 
technological know-how in powder metal 
lurgy back up every recommendation on PM 
parts for your particular application. 


YALE & TOWNE 


THE YALE &4 TOWNE MANUFACTURING CO 


Powdered Metal Products Division 


9335 BELMONT AVE. «© FRANKLIN PARK, ILL. 


The Yale & Towne Menufacturing Company 
Powdered Metal Products Division 

9335 West Beimont Avenve 

Frenklin Park, Minois 


1 
| 
! 
I 
© Send information on PM parts for attached | 
specifications or drawings. | 
| 
! 
! 
| 
| 


0 Have a Yale & Towne Powdered Metal engineer call on me. 


Por more information circle No. 64 on the Reader Service Card 
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of how Accumet 
Castings help put an 


Here’s another good exarnp| 
Precision Investment 
end to design problems 
To machine the curved and tapered sur- 
faces, elongated hole and counterbore, and 
serrations on this AISI 4140 alloy steel air- 
craft part, would have been too costly to be 
practical. But the parts were quickly and eco- 
nomically produced by investment casting. 
More and more parts are being designed 
specifically for the investment casting proc- 
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— 


mee 


Se em ee 
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CRUCIBLE ACCUMET precision INVESTMENT CASTINGS... 


ess. And there are good reasons why. Crucible 
Accumet Precision Castings allow the great- 
est freedom of design. Intricately shaped 
parts can be made of any grade of steel, in- 
eluding high-alloys, in large quantities and 
at low cost. 

It will pay you to let your local Crucible 
representative give you the whole story of 
how Accumet Precision Castings can help 
you produce a better product at lower cost. 


|CRUCIBLE| first name in special purpose steels 





5A yoo of | Fixe} stotmating  ACCUMET PRECISION CASTINGS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


For more information circle No. 18 on the Reader Service Card 
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Constant Spot Checking by Lab “Detectives” 


Assures Sound Zinc Die Castings for Industry 


Uniformity guaranteed 
by periodic analysis of 
production die casting runs 


The high strength, soundness and uniformity of 
today’s die-cast zinc parts can be attributed to the 
continuous and vigorous efforts of the industry itself, 
through the American Die Casting Institute, to es 
tablish an alloy standards unification plan. 

To assure maintenance of alloy purity, the industry 
sponsored the Certified Zine Alloy plan, which put 
“teeth” into the 
industry's en 
forcement of 
standards. Recog 
nition of improve- 
256,000 TOMS ment in alloy 





FIVE YEAR GROWTH IN THE USE OF 
ALUMINUM AND ZINC IN DIE CASTING 


ALUMINUM Tine 
736,000,000 LBs 














WHAT this seal means to the 
buyer of Zinc Die-Castings 


(1) That high purity metal is used 
(2) That adequate chemical control is 


n ichines in Oopera- 
control is shown in steadily increasing 
annual production of zinc die-castings 
in the past five years. As the accompany- 


then determine 
sis whether each 


the strict chemical 


ing chart shows, the use of both alumi- 
num and zinc have risen to new heights. 

Die-casters, licensed under the C-Z 
»lan, must submit sample castings, regu- 
Farly, to independent laboratories. In 
addition, C-Z lab representatives period- 
ically visit each licensed plant, without 
previous warning or notice, to select sam- 


> MILLIONS OF DOLLARS 


oO An easy way of identifying die casters 





maintained 


Positive identification of castings pro- 
duced under the pian 


who conform to acceptable chemical 
control requirements in processing 
Assurance of the mechanical and phy- 
sical properties inherent in zinc die 
castings 














oe GROWTH IN SALES OF DIE CASTING 


ee) CLOOmS OES «SiAeT 8 
Dats cower) entre lemmeng Dee Casteng indwsty . 
on Gate @ Gagan ALUMINOM TURC OTHER 














Now in its 26th year, this national 
Institute was formed to raise the 
standards of efhiciency and improve 
practices in the industry. It recent 
ly organized the Die-Casting Re 
search Foundation to further the 
development of new die materials 
and casting procedures in non-fer 





97 members represent $400 Million Industry 


required in ASTM 
] 


na 


ustry maintains 
for the benefit of 


t sidering the use ot 
; wise to check the 
| to deal with thos 


(a) 


ind eventually the ferro 
etals. A new 16-mm color hiln 

now available which describes the 
die-ca ting process how to in prove 
pr duct design ind reduce cost 
Showing inay be arranged by writ 
ing to us or any member of the 
Institute 


it will pay you te put die-casting into your product or integrated services. If you would like a copy, address 
p it part planning. “‘Die-Castings ... Unlimited” your inquiry to PRECISION CASTINGS CO., INC., 
is a new 24-page brochure which details Precision’s 155 Chapel St., Fayetteville, N. Y. 





FAYETTEVILLE, N.Y. — CLEVELAND, OHIO — KALAMAZOO, MICH. 
SYRACUSE, N.Y. — CHICAGO, ILL. — CORTLAND, N. Y. 
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nt faster delivery 2 


Here's one important reason why users 
and billet rely on Kaiser Aluminum 


i pig, ingot 


Faster service and delivery on orders from our con- 
veniently located plants at Newark, Ohio; Chalmette, 
Lovisiana; Halethorpe, Maryland; Mead and Tacoma, 
Washington. 


In addition, Kaiser Aluminum is a dependable source 
of supply because we are an integrated producer. We 


produce pig, ingot and billet to all standard specifica- 
tions or to special customer specifications. 

Our outstanding engineering service includes design 
assistance and other technical advice. For prompt per- 
sonal service, contact the Kaiser Aluminum sales office 
listed in your telephone directory. 


Kaiser Aluminum & Chemical Sales, Inc. General 
Sales Office: Palmolive Bldg., Chicago 11, Illinois. 
Executive Office: Kaiser Bldg., Oakland 12, California. 


Kaiser Aluminum 


The nation’s largest supplier of pig, ingot and billet 


For more information circle No. 31 on the Reader Service Card 





FOR QUALITY 
PRODUCTION 





A reliable source 
for die casting requirements 


AMERICAN ZINC SALES COMPANY 


Distributors for 


American Zinc, Lead & Smelting Company 


Columbus, Ohio © Chicago © St.Louis © New York 
For more information circle No. 6 on the Reader Service Card 
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Many Leading Manufacturers Specify 


OLLIN ictnncn DIE-CASTINGS — 





LARGE PARTS a 


Users include: 
Bendix Aviation Corp. 
Emerson Radio and Phonograph Corp. 
Ford Motor Company 
General Electric Company 
Lewyt Corporation 
Linde Air Products Co. 
A Division of Union Carbide and Carbon 


Corporation 


Westinghouse Electric Corporation 














SMALL PARTS 


Users include: Chevrolet-Centra! Office « International Business Machines 
Corp. « Radio Corporation of America + Sargent & Company « United 
Specialties Company, Mitchell Division « The Eagle-Picher Company e Argus 
Cameras, Incorporated 








Let us show you what our specialized departments can do for you. 
Send prints or samples for quotation to Dollin Corporation, 614 So. 21st St., 
Irvington 11, N. J. 


rk 


Sales Offices: Beston + Buffale - Canton - Charlotte - Chicago + Detroit - Louisville - Philadelphia - Pittsburgh - St Louwis - St. Paul 
For more information circle No. 19 on the Reader Service Card 
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FOR PRECISION 
DIE-CASTING ... 
THE IMPROVED 


LEWIS 
650-B 


GIVES YOU FASTER 
PRODUCTION ... 
MINIMUM SCRAP... 
GREATER PROFIT 


New and improved controls . . . a re-designed injection 
system ... the exclusive “HYDRA-LOCK” clamp... 
and other outstanding features make this LEWIS 
die-forge casting machine tops in its trade. 


Versatile Model 650-B produces accurate pressure-tight 
light-metal castings with minimum scrap. All operations, 
except actual pouring, are either automatic or pushbutton 
controlled. Maximum safety is assured by the 650-ton 
clamping pressure and positive locking action 

of the “HYDRA-LOCK” clamp. 

With eight years of research and pilot tests behind it, 

the LEWIS 650-B has been further refined . . . through 
“perfectionist’’ engineering and actual production operations 
... until it is the most advanced design available 

to the die-casting industry today. 





Variable two-stage in- 
jection system devel- 
ops pressures up to 


All valves and cylir HYDRA-LOCK 


clamp principle exclu 


o new 
ders for moving platen 


clamp mechanism and sive in LEWIS machines 


100,000 pounds to as- 
sure dense flawless 
castings. Access doors 
in detachable hood per- 
mit rapid adjustment. 


sliding-block locking 
device are mounted in 
one location for fast, 
easy adjustment and 
maintenance 


utilizes a lorge-diam 
eter short-stroke hy 
draulic cylinder to de 
velop final closing and 
locking pressures up to 


650 tons 


Write today for Bulletin 103 for complete details 


THE LEWIS WELDING & ENGINEERING CORPORATION 
63 Interstate Street + Bedford, Ohio 


For more information circle No. 34 on the Reader Service Card 
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FASCO INDUSTRIE 
FEDERAL TELEPHONE & 
GENERAL ELECTRIC 


t. Coan, Louisville. a 
a Ritersoote Ay H. 


WESTERN ELECTRIC.” 
Baltimore, Md. 


WESTINGHOUSE 





and others... 


Such patronage must be deserved 


THE debrene ee Ae DIE ee hates oi oF 


2 1] New He n° Conn 





DIE CASTINGS 


BLIND HOLES cored around the un- 
derside of this die cast zine clutch ring 
are examples of the elimination of ex- 
pensive machining by die casting. 


3 REAMED HOLES EQUALLY SPACED 











Plus or Minus .0025 In 72 Inches 


EARTH MOVING equipment, 
like this heavy diesel tractor, 
takes a page from the auto- 
builders’ notebook, making use 
of die cast parts for cost cu- 
ting. 


ANUFACTURING costs of a tractor clutch ring are held to a 

minimum at Allis-Chalmers Manufacturing C Milwaukee, 
Wisconsin through specification of zine d ‘asting. Satisfactory 
tolerances are held in the 91%” diameter ring without machining, 
except for three holes which must be reamed to hold diameter 
within .001. Close tolerances are possible because of the relativel) 
low melting point of zinc alloy. 

The clutch follower ring is used in the HD-20 diesel-powered 
crawler tractor, left. The inside diameter, which exceeds 74%”, 
held within limits of +.0025 and the bolt circle is held concentric 
with both ID and OD within .010 total indicator reading. Three 
reamed holes (the only machining required) are equally spaced 
within .006 on their 74-inch chordal distance, above. Flatness of the 
ring is held within .010. 

The follower ring illustrates how substantial cost savings can be 
realized through elimination of expensive machining operations 
If accomplished by machining, formation of the three projecting lugs 
would require removal and scrap loss of at least %4” of stock from 
the face of each ring; development of the depressions beside the 
lugs would be time-consuming because of the intricate contours 
involved; and formation of the 12 flat-bottom, blind holes in the 
ring face within specified tolerances would be difficult to achieve 
Die casting eliminates such machining. 

The ring is cast by Milwaukee Die Casting Co. of A.'S.T.M. $23 
zine alloy in a hydraulic plunger type hot chamber die casting 
machine. The castings are produced in a single-cavity die at the 
rate of approximately 700 in an 8-hour day 
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TO POWDERED IRON ... 


Powdered Iron Asses aly Replaces Cast Iron 


Because It’s Better And Cheape 


an Engineer 


By HARRY E. MESNARD, De 


Cockshutt Farm & 
ICKSNU orm tqu 


pment, In 


It would seem that such a device, called a 


N the Model 110 grain drill 

by Cockshutt Farm Equipment “surveyor,” would be simple to make to give the 
desired accuracy. After all, one need only de- 

termine the speed reduction (183.3 to 1), build it 


ple device driven by the main driv 
drill, tells the operator at a glance ju 
acres have been seeded. into the machine, and the problem is solved. 


STURDIER, more compact, 
device (inset) has been de- 


veloped to count seeded 


acreage on this grain drill 
because powdered iron com- 
ponents have taken the place 


of assembled iron castings. 
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ONLY FOUR powdered iron 
pieces cre used in place of the 
nine cast iron ones formerly used. 
The complete “surveyor” is shown 
above, ond the powdered iron 
components are shown at right 


in top and bottom views. 


Some serious problems were involved in the 
design: 

* It must be very expensive, 
* It must withstand considerable vibration 
and jarring due to the rough land over 
which the grain drill operates, 

It must run for long periods with little or 
no lubrication in extremely dusty and abra- 
sive atmospheres, 

It must be reasonably accurate, which 
means that no slippage and little wear can 
be tolerated. 

The modern surveyor above left, is built en- 
tirely of iron powder parts made by the Powder- 
craft Corp., except for the mounting bracket, bolt 
and dial. 

The main operating units of the instrument are 
the four iron compacts shown above right and, 
from this illustration, it is apparent that these 
four parts could not be made as iron castings and 
then machined. Yet, as this unit was originally 
designed, it was a combination of iron castings 
and machined parts. 

The exploded drawings show the marked dif- 
ference between the older unit with nine main 
parts and the new powdered iron one with four 
main parts. 


POWDER METALLURGY 


Tolerances for thi e not particularly 
close. Most dimensio ( 1 to a total varia- 
tion of 0.004. Gear teeth ar yA eg. involutes, 
held to a depth tolerance 0.0005. On external 
gears, the base diameter, pitch diameter and out- 
side diameters are held to -+-0.000 —0.004 while on 
the internal gears, the reverse tolerances are held 
Structurally, the parts conform to ASTM Speci- 
fication B-202-51T, type 2, class B and are oil im 
pregnated. 

When it was made of iron castings, the mount- 
ing of the surveyor on the drill, presented an- 
other problem. A part of the bracket was in- 
corporated as one of the castings. To this was 
bolted an extension which was, in turn, fastened 
to the machine. With the powdered iron part, a 
single bracket arm is formed from hot rolled steel 
and welded to the underside of the cup shaped 
part indicated by arrows. Through the advan- 
tages of powder metallurgy, it became possible 
to form a square boss on the underside of 
this piece which fits nicely into a square hole 
punched in the bracket. In this manner, rotation 
of the part is prevented and the entire assembly 
properly positioned. 

Although this material is not fully dense (about 
70 to 75 percent of theoretical density) there has 

Continued on page 74 
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DIE CASTINGS 


WHEN YOU NEED large numbers of identical 
parts for high quantity production, then die 
castings will give you the same economies that 
they give to the builders of business machines. 
Here are some of the reasons. 


For Exact Duplication: Use Die Castings 


ODERN office machines, suc! 
ers, adding and calculating n 


cating machines and many others, 
produced at relatively low costs 
many of the component parts ca 


ing die cast in aluminum, zinc a 
Were it not for the die casting p: 


chines would be heavier, bulkier 


The 12 models of spirit duplica 


made by Rex-O-Graph, Inc., of M 
use die castings wherever sound « 
sign and manufacturing econ 
some cases, the parts were ori 


38 / february ‘55 pmm 


as die castings. In other cases, the change to a 
die cast part was from a sand casting or a fully 
machined part. 

A few of the many die castings currently being 
used by Rex-O-Graph, Inc. are shown in the ac- 
companying illustrations. All of these are zinc and 
all of them are fabricated by Advance Tool & 
Die Casting Co. 

While lowered manufacturing cost of the fin- 
ished part, when ready for assembly, is the prin- 
cipal reason for the use of die castings, it is in- 
teresting to examine the illustrated parts to deter- 
mine how this saving is accomplished. 











Five Features That Save Money 


1, Nearly all of the holes needed for any purpose 

can be and are cored. This not only saves the 
drilling operation, but expensive jigs and fixtures 
to hold the part during drilling are not needed. 


2. The next general saving that can be seen in all 

of the parts is that surfaces which must be 
held in relatively precise angular relationship 
to each other can be held as close as needed 
in the casting operation. Thus, precise machining 
operations are avoided. 


3, The use of cast-in inserts to cut costs, include 

the steel inserts on the impression roller cage 
(a), the oil impregnated bushing in the feed roll- 
er bearing block (b) and the pins on the pusher 
level. On all of these parts, the inserts are more 
firmly locked in place and machining to an inter- 
ference fit is avoided. 


4, Another obvious saving is in surface finishing 
costs. If sand castings were used, an overall 


surfacing operation would be necessary. Wit! 
zine die castings, however, all that is required is 
to remove any residual parting line marks and 
then apply a coat of enamel. In the few cases 
where the finish is a chromium plate instead of 
enamel, the amount of work required to prepar« 
the die cast part is far less than would be true of 
sand castings. 


5 The use of a single die casting instead of an 

assembly of two or more parts is another sav- 
ing. The register arm (c) is an example of such 
a part that was formerly two pieces, machined 
from wrought stock, and held together with ma- 
chine screws. The new die cast assembly is both 
stronger and less costly. 


These and other production savings are reasons 
Rex-O-Graph, Inc. uses zinc die castings and is 
continually studying design changes that will 
enable them to convert more and more parts to 
either zinc or aluminum die castings. 
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SAVINGS LIKE THESE 


PREVIOUS ANNUAL SAVING IN SAVING IN 
METHOD QUANTITY TOOL COST PIECE COST 


TYPICAL PART 








Push button stem Four-piece brazed 


(Figure |) & riveted assembly 





Peripheral cams Machined & | 


(Figure 2) 








Multiple cam unit Five stampir 


(Figure 5) & 








Key cylinder 
(Figure 6) 








Segment gear 


(Figure 7) 


Tool Write-Off Over Short Runs 
means savings on specialized jobs 


we ING the products engineered and manufactured by Taller & 
[4 Cooper, Inc., is toll collection equipment used throughout the 
country on the growing network of super-highways. 
Despite the tremendous highway building program now in progress, 
t 1umber of individual machines used on toll equipment is rather 
By M. J. SCHWARTZ, limited — hardly a mass production item. 

To build into this equipment all of the necessary functions, some of 
the individual pieces must, of necessity, become extremely complex. 
Were it not for the investment casting process, the cost of producing 
these pieces would, in many cases, be several times the present cost 
and would represent an appreciable increase in final cost of the various 
pieces of equipment. 

The investment cast pieces described here are not the only ones 
made by this process for toll equipment, but are considered repre- 
sentative. Castings shown in Figures 1-6 are made by The Investment 
Casting Co., Springfield, N. J., while the one in Figure 7 is by Jelrus 
Precision Casting Co., Brooklyn, N. Y. 


Chief Manufacturing Engineer 
Taller & Company, Inc. 
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No Fatigue Failure Originally made as a 
brazed and riveted 
assembly of four pieces, this push button stem 
is now a single investment casting in 1095 steel. 
Not only was the original piece costly, but the 
switch actuating ears were formed by bending 
relatively thin gauge steel into a “U” which 
usually failed from fatigue after about a year of 
service. Further, for economy of manufacture, 
only the ratchet was then made of 1095 steel. 
By conversion to an investment casting, some 
25 machine and assembly operations have been 
eliminated. A stronger piece is secured which 
has never failed in service. A saving of some 
$500 in tooling costs was achieved on a produc- 
tion of about 1000 pieces per year and an overall 
per piece saving of 65 percent has been shown. 
On the investment cast part, the stem must be 
turned and threaded, the teeth on the short rack 
induction hardened and the entire piece cad- 
mium plated. 


Replaces Brazing These investment cast 
cams now replace the 


former two-piece brazed assemblies. As first 
made, one stamped part and one screw machine 
part were assembled by brazing. In addition to 
the screw machine tooling, both blanking and 





shaving dies were ne: 1, the bore was reamed, 
the set-screw hole d: 

By conversion to inv: 
1020 or 8620 steel, (the material choice is at the 
option of the foundry), all machining opera- 
tions, except to ream the bore and drill and tap 
the screw hole, are eliminated. The cam surface 
is still carburized and induction hardened to 
about 60 Re. 

On a production of about 150 parts of each 
design per year, there has been a cost saving of 
over 50 percent per piece as well as an initial 
saving in tooling of about $200 per cam design 


tapped 


t castings in either 


Internal Cam Because of the complex 


shape of this internal cam 
and the expensive machining operation it repre- 
sented, the part was originally designed and 
made as an investment casting. It is used in the 
as-cast condition except for reaming the bore 
and drilling a pin hole in the hub on the under 
side. The part is cast in 1020 steel, carburized 
and fully hardened, except for the hub, to 60 Re. 
Production is about 150 pieces per year 


Replaces Sand Casting Each toll gate oper- 


ator is furnished 

with an identification key which, when inserted 
into the machine, sets up individual collector’s 
Continued on page 73 
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DIE CASTINGS 


Shapes That Are Difficult To Machine Into A Die Cavity? Hobs That 


Are Too Intricate To Drive Into Steel? The Answer May Be... 


Hobbed Beryllium Copper Die Casting Cavities 


By ALBERT M. SANDERS 
Allen-Stevens Cort 


A S ns of reducing tool- 
Fs ts for producing die 
ny unconventional 
mold construction 
ried. Among them 
f beryllium copper 
;* which, for cer- 
f castings, offer the 
ctory and econom- 
of producing cav- 


beryllium copper 
have their limita- 
have proved to be 
ssful in many in- 
» such successful 
lium copper mold 
the experience of 
Corp. are de- 

in order to point 
itages of this tool- 
uded is a note of 
erning the hazard 
the cavity, and 

r overcoming this 


SHAPE OF THESE two zinc die castings 
would be very difficult to machine into 
a die cavily, so... 


the case of the two 
die castings illus- 
ese parts are pre- 
components and a 
ination reveals that 
they are quite intricate in 
shape. The projecting lugs are 
actually cam surfaces and fol- 
low a very carefully outlined 
three-dimensional curve. 

The question which pre- 
sented itself was: how could 
the cavity for die casting these 


} 


ose e@Xali 


THEY HAVE BEEN HOBBED into beryl- 
lium copper cavities which follow the 


shape of the hobs exactly. *Editor’s Note: In November 1954 


PMM offered a report on the use of 
beryllium copper in precision cast- 
ings. Attention was given to this 
alloy as a mold material for zinc die 
casting. Presented here is a descrip- 
tion ot two successful case histories 
in which the pro's and con’s of bery!- 
lium copper mold cavities for zinc 
die casting are discussed. 
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parts be made without incur- 
ring exorbitant tooling ex- 
pense? 

What kind of cutting tool, for 
example, could get down into 
the small hole which would be 
required in the cavity and 
shape the precise surface of ir- 
regular contours and square 
corners? 

Would it be necessary to 
make a built-up cavity, that is 
to say, of several pieces of 
metal, each piece appropriately 
machined and then the entire 
group assembled in order to 
obtain the appropriate shape? 
This would be extremely ex- 
pensive. 

The only solution seemed to 
be the use of hobbed rather 
than machined cavities. 

In hobbing, a hard steel male 
pattern — or hob, as it is called 
—of the part to be cast is 
pressed, under tremendous 
pressure, into soft steel to form 
a female die cavity. This prac- 
tice is followed when, as here, 
it is more feasible to machine a 
male duplicate of a part rather 
than to cut a female impression. 
But once again the problem of 
excessive costs came up since 
on the lock parts illustrated, 
the hobs required would be of 
a symmetrical contour, which, 
experience has shown, fre- 
quently become distorted or 
break when pressed into steel. 

The use of beryllium copper 
was the solution to the problem 
of how to use hobs without 
breaking several before the 
necessary cavities were ob- 
tained. The usual hardened 


Continued on page 
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Compare Your Present Die Lubricant 
With ‘dag’ Colloidal Graphite 


Your Present Die Lubricant ‘dag’ Colloidal Graphite 


. Is it difficult to apply ? . Easily and qi 
on, or appli 


. Does it break down at high . Totally unaffe 
temperatures / Forms tenaci 
die surfac es 








. Does it fail to prevent all . Prevents all 
die sticking ? 
i. Does it present production 4. Improves pro finish, reduces car 
problems ? bon build-uy c pressions. Can 
also lubricate ejector pins and plus 
gers prever sticking and jamming 
More advantages of ‘dag’ colloidal graphite dispersions 
are explained in Reprint DC and Bulletin No. 426- B 


Dispersions of molybdenum disulfide We are also equipped to do custom dispers 
are available in various carriers ing of solids in a wide variety of vehicles 


dag Acheson Colloids Company, ror tree, wes 6 


aise ACHESON COLLOIDS LIMITED, LOMDOK, ENGLAND 
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1. 
METAL PATTERN is required { 


ing. Surfaces must be smoother 
closer, than those used for sand 


SAND AND RESIN mixture is dumped 
onto the heated metal pattern as the | 
in making the shells. 


HEAT IS APPLIED to cure the resin-sand mix- 
ture and make rigid, firm, easily-handled shell. 
Cope and drag sections give two mold halves. 
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4. 
CURED MOLD is ejected from the pattern 
plate and is ready to be assembled for casting, 


or can be stored for long periods without 
deterioration. 


READY FOR CASTING, the two halves are 
assembled and fastened either with adhesives, 
clips, bolts or similar methods. 


6. 

DURING CASTING the shell moids are firmly 
supported to prevent distortion. Use of abra- 
sive shot or sand for back-up is common. 


7. 

GATE OF CASTINGS emerges from the ex- 
pendable resin-sand shells. Slow, expensive 
shakeout needed by sand castings is avoided. 





One ofa series of basic facts about the 


PmMmmM processes for designers and buyers 


The Shell Mold Casting Process 


The shell mold casting process 
WHAT IT IS is actually a refinement of green 
sand mold casting. The difference, and the refine- 
ment, lies in the mold that is used. 

With a mixture of about 5 percent phenol- 
formaldehyde synthetic resin and the balance 
very fine foundry sand, it is possible to make a 
mold with thin walls that reproduces quite ex- 
actly the detail of the pattern. Because of this 
good reproduction of detail, dimensions can be 
held closer than in green sand mold casting and a 
superior surface finish is achieved. 

In practice, a metal match plate, often of alumi- 
num, is made in the same manner as for normal 
green sand. The dimensional accuracy of the 
pattern, the attention to detail, and the surface 
finish all are better for shell molds. Wood patterns 
are impractical because the patterns are heated 
during the process. 

The pattern is heated sufficiently so that when 
the resin-sand mixture is poured onto it the resin 
will start to set. A large excess of resin-sand mix 
is dumped onto the hot plate and after a few 
minutes the excess is poured off. Under proper 
control a layer about % inch thick adheres to 
the pattern. This residual resin-sand mix still on 
the pattern plate, is placed in an oven and the 
plastic cured so that a hard, rigid piece is formed. 
After removal from the oven the plastic-bonded 
sand mold is stripped from the pattern and the 
process is ready to repeat. 

Complete molds are made in two halves, with 
any cores made separately and positioned in core 
prints. Mating halves are put together and fast- 
ened with clips, bolts, adhesives or other fastening 
systems. Firm attachment of the two halves is 
essential to minimize dimensional variation across 
the parting line; consequently, the foundry spends 
a great deal of thought and effort in selecting the 
method of fastening the shell halves together. 


Gates, risers and vents are 
the pattern so that the 
part of the shell. 

Prior to pouring the metal, the 
are set up, either in held together with 
clamps, in boxes where t are backed with 
sand or shot, or some ot! irrangement that give 
firm, unyielding support pouring. 

Actual pouring of the meta! varies only slightly 
from conventional sand practice. The 
metal can be poured lower tempera- 
ture, which then permits faster cooling and a 
shorter casting cycle 


ncorporated into 
ormed as an integral 


assembled molds 


Shell molding seems to 
WHEN TO USE IT have its greatest advan- 
tage for the buyer of castings when large numbers 
of duplicate pieces are to be made. Some authori- 
ties arbitrarily suggest 5,000 as a realistic mini- 
mum. This stems from the fact that pattern and 
equipment costs are higher than for sand casting 

However, there have been many exceptions 
to this rule-of-thumb comparison, and in unusual 
cases, shell mold castings have been found ti 
amortize tooling costs and show a saving over 
heavily-machined sand castings after 50 or 100 
pieces. 


Physical Properties 
Design Considerations 
Metals Used 
Typical Applications 


Same Advantages 
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“Porosity is almost eliminated as a source of casting rejects...’ 


Shell Mold Casting — Cont. 


The comparison is not always t e with 
sand casting . . . a shell mold casting should also 
be considered in comparison with forgings or 
other high-tooling cost processes. In these in- 
stances, shell mold casting may 
lower initial cost. 


actually have 


In addition to the question of first-costs, the 
buyer of castings should consider piece costs, 
amount of machining or other surface finishing, 
casting quality, size, alloy, and design features 
that may be desired. 
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WHETHER HEAVILY MACHINED, such as the gear 
blank above right, or used essentially as-cast, shell mold 
castings offer sound internal structure that cuts down the 
percentage of rejects. Here are four typical shell cast- 


ings that require dense, non-porous metal. 


Piece costs: One assumes that higher priced 
tooling, use of resins, the introduction of a heat 
curing cycle, all tend to raise the price of the 
casting. While these are certainly true, the other 
side of the picture shows many economies such 
as the much higher percentage of sound castings, 
the faster casting cycle, the smaller amount of 
casting cleanup, the reduced loss of metal, the 
lighter wall sections that are possible, etc. 

Finishing costs: No cost picture is complete 
without comparing the steps between the emer- 
gence of the casting from its mold and its as- 
sembly into a product. Where quality surfaces are 





needed, close dimensions, or other features that 
call for machining, grinding, polishing or other 
secondary operations, the advantage is likely to 
be heavily on the side of the shell mold casting. 
To say that shell mold casting is “less expen- 
sive” or “better than” some other type of casting 
or fabricated piece is to oversimplify. Compari- 
sons can only be made in individual instances, 
weighing all of the factors of quantity, tool cost, 
piece cost, secondary processing, quality, etc., but 
in general, one might suggest the outline of a 
typical shell mold casting as being one in which: 


1. Quantities are relatively high, 


2. Special, difficult-to-machine contours such 
as cams have to be formed with reasonable 
accuracy, 


. Dimensions are required to be somewhat 
closer than can easily be produced by sand 
casting, forging, etc., 


. Surface smoothness and internal sound- 
ness are important, 


. Size is small to medium, with a likelihood 
of having a relatively low weight-to-vol- 
ume ratio, 


. Almost any castable alloy may be specified 
(but certain problems are connected with 
the low carbon steels and the magnesium 
alloys). 


Casting quality: Where difficulties have been 
encountered in sand castings due to the discovery 
of internal porosity and blowholes after expensive 
machine work has been applied, it will often pay 
to convert to a shell mold casting, even when 
there is no apparent cost advantage. In many 
instances, the number of rejects due to internal 
defects has been cut almost to zero. Not only does 
this save on individual castings, but also it elim- 
inates the waste of time and labor in machining 
before the defects are discovered. 

From a metallurgical point of view, the high 
permeability of the resin-bonded shells permits 
free escape of gases and, consequently, castings 
which are certainly free of gross gas inclusions 
or blowholes, and also, to a large extent, free of 
minor porosity. 


Size: Size of castings is limited by the available 
shell-making equipment, but most commercial 
foundries have an upper limit on weight of cast- 
ings between 10 and 20 pounds. Obviously, the 
problems and costs increase as size of castings 
increase . . . large castings require heavier shells 
to resist the increased pressure during casting, 
they are more difficult to hold accurately, han- 
dling of equipment is slower. This tends to gravi- 
tate away from the shell molding process in the 
larger size range; however, some castings between 
100 and 200 pounds have been reported and, in 
special cases, shell molding may be the preferred 
method. 


Which Will It Be .. . Shell Mold or Sand Cast? 


Shell Sand 


Dimensional Accuracy Good Poor 
Surface Quality Good Poor 
Reproduction of Detail Good Poor 
Properties As Cast Good Fair 
Defective Castings Low Medium 
Pattern Costs High Low 
Sand Costs High Low 
Mold Storability Good Poor 
Production Cost of Mold Low High 
Metal Waste Per Casting Low High 
Lead Time on Production Good Medium 
Cost of Foundry Equipment High Low 
Alloy Choice Most All 
Finishing Required on 

Castings Low High 
Intricacy of Coring Medium Good 
Minimum Section Thin Thick 
Percent of Usable Castings High Medium 


Alloy: As mentioned 
very wide, including rrous and non-ferrous 
alloys. As in sand cast me foundries spe- 


hoice of alloy is 


cialize in one or another 2g of alloys and have 
solved the problems 
By-and-large, certain foundries can be found with 
experience, regardless 

Design features: Probably 
greater complexity of shape than do shell mold 
castings, but on the other hand, thinner walls 
smaller allowances for finishing stock, more posi 
tive location of cores, are among the advantage 
of the shell system. Generally, a shape that can 
be sand molded can be shell cast 


it in those metals 


choice ol alloys 
and castings offer 


ADVANTAGES “* 2°ted, the basic advan 


tage for shell molded cast- 
ings is ultimate lowering of cost. This comes about 
largely through decreased machining on the cast- 
ing due to the closer dimensional contro] that is 
possible, the superior surface inherent to this 
method, and due to the high degree of mechaniza- 
tion that is possible. 

As against these advantages must be considered 
the higher initial tooling costs, the higher cost of 
the sand-resin mix and the large capital invest- 
ment in molding equipment all of which will tend 
to increase the first cost of the casting. 


Continued on page 50 
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How Doehler-J«: 


hine that’s a cabinet and 
d to make it easy to see 
aditional black. 


Singer's New Slant-Needle Mo- 
portable all in one. First wi 
and guide the fabric. Finish: 





a 
TO 


Have you seen Singer's Needle” 
Model...the sewing machine d o make 
home sewing easier and more cor 


In one minute it can throw up t 10 stitches 
into your lady’s crinolines. It’s only com- 
bination portable and cabinet del on the 
market. (Conversion from one type to the other 
takes only seconds.) Yet the machine, including 
motor, weighs under 17 pounds 

Singer can tell you that it’s quite a chore 
to build such features into a machine like this 

. . and still keep it competitive. And they’re 
frank to give Doehler-Jarvis major credit for 
making their job easier with a new method for 
designing and producing precision parts. 


We call this precise new way of making 
things, “Tripod-Control Dimensioning.” 


It all started back in '35, when Singer asked 
Doehler-Jarvis to help pioneer the first die 
cast aluminum sewing machine components. 
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Helped Singer Develop 


new way 


jild precision 


and make a fine product 


To meet the rigid precision requirements, 
Doehler-Jarvis engineers devised what may 
have been the first ground and hardened tool- 
steel casting die ever used. It had its faults, 
but it did give them machine-tool accuracy. 
And they discovered the germ of the “Tripod- 
Control” idea. 

What had been discovered was the way to 
extend a familiar two-dimensional control .. . 
“baseline dimensioning” . .. to the control of 
precision in three dimensions. With it they could 
control precision of and between two (or more) 
die castings of an assembly. They selected a point 
of vantage common to the parts. Through the 
point was established a “tripod” of reference from 
which all critical angles and dimensions could be 
controlled. Errors vanished. Precision went up 
... assembly troubles down. 

Then the idea spread in both the Doehler- 
Jarvis and the Singer plants. It was used to 
make multiple gauging jigs ... used as the basis 








into parts 


finer than ever 


‘ 


for ganged machining . . 
used in assembly. 


By the time the “Slant Needle” model came 
along, “Tripod-Control Dimensioning” had grown 
to a full-fledged design and production tech- 
nique ... based on die castings ... used even 
in the first rough sketches of the new product 
... used in the planning stages . . . used through- 
out tooling and production. 


. used in finishing... 


Today? Well... you never saw production 
flow more smoothly when complex precision 
parts are made by one company, finished and 
assembled by another. 


In its half century of die casting, Doehler- 
Jarvis has helped many producers, large and 
small, find the best way to take full advantage 
of die casting techniques . . . among them some 
of the best known makers of automotive, elec- 
trical, communication, household, office and 
other types of equipment. 





Here are 


P™ that control 
precision 


It’s amazing how “fixed” points become 
unstable during production and 
assembly. Sometimes it takes manhandling 
to make two parts fit. But you can establish 
precise control. In this phot 
major Doehler-Jarvis die 
Singer’s new model have been assembled, 
then sliced down the middle t 
“Tripod-control” method. An 
plane of reference, ABC ntrols the bed 
casting dimensions. It passes 
A, a real point of vantage common to both 
parts. With this plane as a base, imaginary 
“tripods” are erected t fix” the plane 
ADD! and control arm-casting dimensions 
The same planes contro! precision measure- 
ments in all following 


design 


graph the two 
astings that frame 


show the 


maginary 


through point 


perations 


Doehler-Jarvis 
Division 


National Lead Company 
General Offices: Toledo 1, Ohic 


When they come to Doehler-Jarvis, they 
know that Doehler-Jarvis can supply both the 
resources and the resourcefulness they need. 


So next time you have a new product on the 
boards ... call Doehler-Jarvis in on the design 
and production engineering. We may be able 
to give you just the solid kind of help you're 
looking for. 


For more information circle No. 74 on the Reader Service Card 


&y 


*y 
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Machinery, transportation equipment and 
electronics use more shell mold castings 


ee 


SPECIAL-PURPOSE MACHINERY is 
of shell mold castings such as the compl 
machine component, above. This was 

@$ @ gray iron casting, but is cheaper 


in shell molds. 


Shell Mold Casting — Cont. 


With the trend in metal manuf: 
the procurement of components th 
or semi-finished as received, of shel! 
are now being considered and sp: 
range of components that had tradit 
finished down from rough sand ca 
out of the solid, or from a forging 
ever a large percentage of the fina 
in the secondary processing, shell! n 
are worth investigating as an alterna 
cating method. 


CASTABLE METALS As mentione ove 


almost any castable 
metal can be utilized. Large tonnages of alumi- 
num, brass, bronze, cast iron, high alloy steels 
and stainless steels are now being cast er- 
cially by many foundries using the shell mold 
process. 

Smaller quantities of the low alloy steels and 
the low carbon steels are presently being cast, 
but the quantity is steadily growing. Some found- 
ries are casting magnesium successfully. 


COSTS Where even a moderate number of 
duplicate parts are to be cast on 
which there is an appreciable amount of machin- 
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ing when they are cast in green sand molds, then 
shell mold casting will probably pay-off. Large 
labor saving is possible due to the high degree of 
mechanization and also due to the use of unskilled 
or semi-skilled labor in place of highly skilled 
molders. Production rates for shells are higher 
in a well organized foundry when shell molds 


are used. 


Due to their light weight and rigidity, shell 
molds can be stored for an indefinite period in 
relatively small space. This enables the foundry 
to maintain a more uniform molding schedule 
and hence operate with somewhat fewer workers. 
Delivery of castings is usually faster and more 
dependable, after the initial time lag during the 
construction of pattern equipment. At present 
the automatic machinery for making the molds 
is more expensive than for sand casting and be- 
comes obsolete rapidly as new machines are 
designed, giving rise to high fixed charges. 

Cost and savings are the result of complex 
relationships, and can only be determined on an 
individual basis. However, enough shell mold 
castings are now being manufactured on a regu- 
lar, production schedule to indicate that impor- 
tant savings . . . sometimes well above 50 percent 


. . . can be achieved by judicious application 
of shell molding for certain types of components. 


This has been covered 
APPLICATIONS above, but will be restated. 
The process is capable of making castings for 
almost any industry or product provided a suf- 
ficient number of duplicate pieces is involved. 
The cost may be lower depending upon the 
amount of machining required and, it should be 
noted, founding costs are going down steadily as 
lowered amounts of resin are needed, as better 
equipment is made available and as the foundries 
become more experienced. 

Shell mold castings are being used in a widen- 
ing field, now including such diverse products as 
automobiles and textile machines, chemical equip- 
ment and electronic instruments, portable tools 
and small engines, aircraft instruments and house- 
hold appliances. 

Every type of transportation equipment with 
the possible exception of roller skates now has 
been given shell molded components: automotive, 
aircraft, diesel, marine engine, outboard motors, 
helicopters and submarines. 

In the special machinery field, another major 
group of shell molding uses has developed. This 
includes not only the textile machinery field al- 
ready mentioned, but also food processing, print- 
ing, conveying, packaging, glass making, shoe 
making and other equipment. 

The potential uses for shell mold casting are 
great enough that an important segment of the 
American foundry industry has already intro- 
duced or is currently considering the introduc- 
tion of shell mold departments to complement or 
replace existing sand casting facilities. 





The toaster you never need touch 


depends 
onan 
electric motor 
ao 


——_ Toastmaster chose 


each day, thus producing over 4800 of the 
finely detailed rotors shown above in two- 
thirds actue!l size. 


The Toastmaster Products Division of 4 
McGraw Electric Company has a recipe for 


perfect toast with its new Super Deluxe 
Toaster. Merely place the bread in the toaster 


. . . it lowers the bread, starts it toasting . . - 

and serves it up fast .. . all by itself! i Cas Ing mac nes 
It’s an amazing automaton, thanks to the tiny 

aluminum die cast rotor that is the heart of 

the small powerful motor that serves as the 

elevator for the bread. A KUX Model HP-20 to make the heart of the motor... 
die casting machine was chosen to produce : 

the rotors because of its long record of a tiny a luminum rotor 
dependable service in turning out castings of 

fine detail and quality. As Toastmaster says, 

“the rotors meet the high standards demanded 

of every Toastmaster toaster part.” 


KUX produces a full range of MODEL HP-20 
modern die casting machines that Wvdrevie eutd chontbor for ctestom, 
require only the touch of a push . die locking pressure, 1734"n 17%" die 
button to put them automatically +t reat san erae 

through a complete casting cycle 

that consistently turns out quality 

castings at high production 

speeds. Write for our detailed 

illustrated catalog. 


KUX MACHINE CO. 


6725 Ridge Avenve, Chicago 26, Illinois 


For more information circle No. 33 on the Reader Service Card 
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POWDER METALLURGY Pressing direction 


Single pressing Double pressing 
730 ; . 7.60 770 


str. 25,000 psi ensile str. 34,500 psi 
i 22.4% 


ensile str. 23,500psi 
Elongation 97% Tensile str. 35,000 psi 


Elongation 20.0% 


from center of testber ———— 


1. DENSITY DISTRIBUTION in 
test bars pressed from electro- 
lytic iron powder is illustrated here, aa | 
showing greater uniformity achieved 
by double pressing. 
rage density Average density 


Density g/cm? ———>— 


An Engineer Reports His Company's | 


Can Sintered Ste 


Answering The Question . . . 


> Evaluated 


From Machined © 3:Xs? 


HE production of sintered st 

has increased considerably, 
years and developments show 
trend towards higher densities and 
physical properties. 

These developments have enabled el 
manufacture to compete with conventional pro- 
duction methods such as casting, forging, turn- 
ing, milling and others. Intricate structural parts 
formerly made of castings, malleable iron, carbon 
or low alloyed steels have been made successfully 
of sintered steel with equal or superior properties 
and performance. 

The criteria for successful applications of high 
density sintered steel are the reports from some 
firms’? on their successful experiences. Many 
new concerns are interesting themselves in pow- 
der metallurgy primarily to utilize the specific 
advantages of high density production 

High density parts require iron powders hav- 
ing good pressing and sintering characteristics 
and correspondingly high final strength obtained 
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BY DR. GERHARD ZAPF, Moanacaer 
Metal Powder Dept., Hu 
Aktiebalog, Husavarna, Sweden 


aqavaormna Vopentoor 


at reasonable pressing pressures. In this field the 
superiority of electrolytic iron powder appears. 
Through the use of double pressing and double 
sintering, the high demands for tensile strength 
and elongation have been met plus close dimen- 
sional control and good wear resistance. 


There is a wide range of alloys and densities 
from which to select suitable material in powder 
metallurgy. An examination of the available data 
and a working knowledge of the size and shape 
limitations in powder metallurgy enables con- 
sideration of this method of production for the 
manufacture of any specific item. 


Based on knowledge of various powders’ char- 
acteristics and earlier experience with them, it 
can often be determined at once whether a sin- 
tered part can successfully replace a cast, forged 
or machined part. Of course, cost consideration 
must always justify the switch. 


However, in many cases the only method of 
evaluation is to test the sintered steel under the 





Sintered Steel Blanks—Cont. 


actual service conditions involved. Since it is, 
generally speaking, too expensive and time con- 
suming to make tools with which to press parts 
for test, it would seem a good idea to machine 
parts from sintered blanks and, if necessary, 
heat treat or electroplate them before testing 


Pros and Cons 


Opinions differ on the results obtained from 
a part machined from sintered blanks vs. a part 
pressed to the required shape. Some feel that 
the machined blanks give inferior results, due 
to the fact that the surface-layer, which has the 
highest density, has been removed, thus lower- 
ing the part’s strength and wear-resistance. 

Others feel that the results are better, because 
the part machined from a blank would probably 
have more equal density distribution than the 
part pressed to shape. The truth lies between 
these two extremes, as we will show. 

For eight years high density structural parts 
have been tested and successfully produced for 
sewing machines, bicycles, motorcycles and small 
arms at the plant of Husqvarna Vapenfabriks AB 
only after proper evaluation of sintered steel 
structural parts machined from sintered blanks 
Generally, when parts are converted from some 
other method of manufacture to powder metal- 
lurgy, the physical and dimensional specifications 
have been tightened, requiring the production of 
a better part by powder metallurgy. 

By machining and testing, Husqvarna has 
found that any heat treatment and/or surface 


treatment required can be established at this 
stage on the parts made from blanks. 

A study of dimensional changes in connection 
with sintering, heat treatment and surface treat- 
ment enables the establishment of precise dimen- 
sions for the proper design of pressing tools. In- 
directly this insures closer tolerances and a better 
realization of them. Furthermore, practical tests 
for subsequent production control can be devised 
and worked out at this time. 


How Physical Properties Are Developed 


Before going into case histories of parts tested 
and perfected by this technique, it would be well 
to review the action which occurs in the pressing 
of loose metal powders 

When a powder is pressed in a die to make 
a part, the pressure on the powder behaves 
pseudo-hydrostatically during a very short period 
(approximately while the density grows from the 
value of apparent density to tap density) *. 

After passing through this phase, pressure is 
transmitted only in the pressing direction or 
within a small deviation f: 
tion. To facilitate equal densit 
of the part, the tool must be 
punches. 

The press design and limit the 
ber of individually controllab! 
punches. Husqvarna | ed 
individually controlled punches in 
tiple cavity dies, whic! 
ing presses 


the pressing direc- 
in every section 
made with split 


hape and num- 
ections of the 
many as eight 
1 cavity in mul- 
nted on single act- 


next page 


RESULTS OBTAINED FROM TEST BARS: MACHINED-TO-SHAPE VS CAST-TO-SHAPE 


Table |: Straight Iron Powder 





TYPE OF TEST BARS 





Density MPA TEST BARS 

g/cm* Tensile, psi Elong 
7.0 32,000 24.5% 
72 34,500 28.4% 
74 37,500 377.4% 





TURNED FROM BARS TURNED FROM BLANKS 


Tensile, psi Elong Tensile, ps 


32,500 25.6% 32,000 
35,000 32.4% 35,500 





40 000 35.8% 4) 000 





Table 2: Electrolytic Iron Powder + 2°/, Copper 





TYPE OF TEST CARS 





Density MPA TEST BARS 

g/cm? Tensile, psi Elong 
7.0 54,000 9.7% 
72 60 000 13.4% 
74 64 000 18.6% 





TURNED FROM BARS TURNED FROM BLANKS 
Tensile, psi Elong Tensile, ps 

54,000 104% 54 000 

59,000 15.3% 61 000 


60 000 20.5% 62,000 
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These Three Production Parts Were Tested By Machining From Sintered Blanks: 


TABLE 3 





MATERIALS Hordened carbon 
TESTED steel 


Machined sin- Pressed sinter- 
tersteel steel 


Hole A Hole 8 
0.31508 0.27563 


Hole A Hole 8 
0.315390 0.27653 


Hole A Hole 8 


Diameter before 


0.31516 0.27571 


Diameter after 0.31512 0.27567 0.315390 0.27657 0.31520 0.27571 


0.00004 0.00004 0.00000 0.00004 0.00004 0.00000 











n blanks and tested to- 
th conventionally made 


. Sintering 

. Repressing 

. Resintering 

. Coining: Final density 
7,2g/cm*. 

The formerly used material was 
hardened carbon steel. The sin- 
tered part is made from straight 
HVA electrolytic iron powder and 
is used in the coined condition. 
Test-time-704 hours at 1000 RPM. 


Sewing Machine Guide Arm 

The demands for mechanical 
strength are not especially high in 
this part, but the wear resistance 
must be very good. The tolerances 
must be kept very close and 
therefore, the part was proposed 
to be made from sintered stee! vere made. 
In order to determine the wear ‘le was: 
resistance, some parts were ma- sing 


tigation gave promis- 
nd it was decided to 
rt of sintered steel. 
yn scheme was per- 
lugs from which the 











TABLE 4 








Materials Forged steel Machined from Pressed sintered 
tested sintered blanks steel 


Dim. before 


Dim. after 


0.88618 
0 88666 
0.00048 
Wear 0.00024 


0.88603 
0.88642 
0.00039 
0.00020 


0.8859! 
0.88622 





Difference 0.00031 





0.00015 











Sewing Machine Feed Fork 


This part has to withstand a 
relatively high impact load on th« 
surfaces in the fixed jaw. To test 
the proposed sintered steels, 
plates of those steels were made 
and soldered to a conventional 
fork. The plates were then ground 
to final dimensions and tested 


ts gave satisfactory 
decided to make 
electrolytic iron 

2% copper. Produc- 
udes double press- 
ntering and coining 
the extremely long 
irfaces in the gap are 


ground as a final operation. 

Testing cycle 552 hours = 33,120, 
000 revolutions. The figures in the 
table are the average of six dif- 
ferent measurements in each jaw 

Since 1952 this part has been 
made on a production scale and 
has served excellently 











— 





Bicycle Lock Washer 
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MATERIALS TESTED 


Hardness R30N 


i 
| 
- g od ibs 


Machined from 
sintered bienks 


2230-2280 
50-57 


Pressed sinter- 
steel 


2150-2300 
50-55 





This part was earlier made from 
bar stock in an automatic screw 
machine. Calculations showed 
that it would be economical to 
produce it by powder metallurgy. 
But could sufficient hardness and 
strength be achieved? 

A series of test pieces was ma- 
chined from sintered cylinders of 


Cu-steel, carburized and hard- 
ened. Hardness and breaking load 
in a rupture test were estimated. 
A minimum breaking load of 1760 
Ibs. had been fixed after testing 
washers produced by previous 
method. A density of the sintered 
washers of 7.2-7.3g/cm* more 
than met this requirement. 





A Metallurgist Discusses The Question . . . 


Do Test Bars Give A True Picture 
Of Properties Of Investment Castings? ».:: 


HE problem of selecting or 
of specifying a test bar or 
a testing procedure whereby 
the test sample must describe 
and define a casting is not a 
simple one. The regular found- 
ry industry has faced this 
problem for many, many years 
and has not come up with a 
simple solution. 
There are several reasons for 
selecting or specifying a test or 
test bar, these are: 


1. To establish a measure of 
the properties of the alloy 


2. To determine the proper- 
ties of the casting 


. To determine a proportion- 
ality between the test and 
the casting. 


Sometimes a test bar is speci- 
fied or designated; on other oc- 
casions an attached heavy sec- 
tion may be cast for the purpose 
of providing a sample for a gen- 
eral evaluation of the cast 
structure without specifically 
looking for precise or exact 
mechanical or physical prop- 
erty; or sometimes the casting 
itself serves as the source of a 
test specimen or the source of 
the test bar (in this case the 
casting is destroyed, but may 
give information not attainable 
otherwise) . 


The Requirements of a 
Test Specimen 

In order for a test bar or a 
sampling technique to be effec- 
tive, it must meet at least a 


majority of the following speci- 
fications: 


1. It must have the element 
of being inexpensive 


2. It must be simple and not 
slow down production 


3. It must be informative and 
translatable to the casting. 


It must be representative, 
reliable, and reproducible. 


If the procedure is neither 
cheap nor simple, it may be 
preferable to avoid casting test 
bars or samples; instead it may 
be much simpler to utilize the 
casting itself as a means of 
measuring the properties. Fur- 
thermore, unless translated in- 
formation is obtained from the 
test bar or sample, it is useless 
to specify the test. Finally, if 
the test itself is not reproducible 
or representative, then it can- 
not be utilized as a measure of 
the properties of the casting. 


General Difficulties in Producing 
Investment Cast Test Sampies 


There are a number of gen- 
eral reasons why testing pro- 
cedures and test specifications 
encounter difficulties. After ex- 
amining some of them it will be 
desirable to look at specific in- 
stances where difficulties arise 
in utilizing test procedures. 


1. Difficulties arise because 
there is a difference in the 
section size and shape of 
the test bar as compared to 
the actual casting. 


BY DR. NICHOLAS J. GRANT 


INVESTMENT CASTINGS 


hr , 
sy 


nees arise because 
. different rate of 
ind cooling of the 
compared to the 

per, resulting in 
¢nces in the structure 
roperties of the test 


arise due to 

sitionment of 

r sample with 

the casting 

ist the ques- 

whether the 

wr test bar 

a sepa- 

the same 

hed to the 

ine! directly 

(destruc- 

ting) in wv hich case 

thers still remains the 
question as to where in the 
casting the sample should 
be obtained to be most rep 


resentative 


Difficulties arise simply be 

cause of the peculiaritie 
or properties of the metals 
or alloy selected for the 
casting program, that 1s, 1s 
the alloy readily oxidiz- 
able, does it dissolve gases 
readily, is there a transfor- 
mation, etc 


Specific Difficulties in Producing 
Investment Cast Test Samples 


Specific difficulties which 
give rise to problems of specify- 


Continued next page 
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Test Bars Is Castings—Cont. 


ing or interpreting the results of 
test bars and sampling tech- 
niques are the following: 

1. Segregation. In the casting 
of pure metals, segregation is 
seldom a difficulty, the degree 
of difficulty depending on the 
actual purity. This is due to the 
fact that pure metals solidify 
at a well-defined temperature. 





Thus one would not expect dif- 
ficulty in casting 99.96 percent 
aluminum, but might expect 
some difficulty in casting com- 
mercially pure aluminum, such 
as 2 S aluminum, which an- 
alyzes only 99.2 percent alumi- 
num. In the case of alloys, how- 
ever, due to the fact that alloys 
olidify over a range of tem- 

and therefore over a 

m range, segregation 

» which gives rise to 

f variation of prop- 
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erties from one location in the 
casting to another, especially as 
influenced by differences in 
section size or section shape. 

2. Gases in metals. Because 
gases are readily soluble in 
most liquid metals and alloys, 
and are as readily released on 
freezing, there is always danger 
that trouble will be encounter- 
ed during casting. These gases 
will, of course, come out of 
solution on freezing as a func- 
tion of the rate of solidification, 
and also as a function of the 
solidus — liquidus temperature 
range for the alloy. 

It means that one must ex- 
pect to encounter differences 
between test bars which are % 
inch in diameter as compared to 
the casting proper, which may 





This article is based on a paper 
presented before the annual meeting 
of the Investment Casting Institute 





be from 1 to 2 inches in diame- 
ter. In the casting itself, due to 
slower solidification, the diffi- 
culties due to gas evolution on 
freezing may be considerably 
more severe than in the case 
of the test specimen. 

3. Alloys subject to aging. 
Aging is, of course, a function 
of the temperature and the time 
at temperature during which 
precipitation of the excess 
phase takes place. As might be 
imagined, this means again that 
differences in the cooling rate 
when passing through the range 
of aging temperatures will have 
an important effect on the prop- 
erties of the alloy. 

Here again a difference in 
section size of the cast specimen 
as compared to the casting 
proper may show an important 
difference in properties if one 
utilizes the test specimen as a 
means of gaging the properties 
of the material. In systems 
where aging does not occur, 
this is not a problem. 

4. Phase transformations. 
Transformations are a specific 
problem in the case of almost 
all of the ferritic steels. The 
austenitic steels are generally 
exempt from this as a problem. 
Again the important factors are 


Continued on page 87 




















Finishing includes all secondary operations performed 
on precision metal molded parts — up to and includ- 
ing final surface treatment. This section presents new 
information about the specialized methods, equip- 
ment and materials needed for finish-machining, 
assembly, surface preparation and final finishing of 


all precision metal molded parts. 
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Screws can be “trouble-bent” in many ways — means loose 


Most thread faults like those listed here are invis — 
ible, but their effects (job slowdown, parts spoilage, 

high reclamation expense, hidden weakness ) show 

clearly in assembly costs and customer complaint 


That's why P-K quality standards have been set ARE THREADS 
eee P-K STANDARDS PROTECT é 708 SFT? 
so hig to make sure you get Sell-tapping Sc! you against the thread faults __. means spaiied 


that are not only threaded, but headed, pointed ar — and many = ’ threads 
i . s . i . a hat wi couse assem y 

heat-treated with one purpose in mind, to kee} chlo ond weak tastenings. 

assembly lines trouble-free. ey don’t “get by” P-K 


For information on any fastening problen spectors— that’s why all P-K 
3 elf-tapping Screws can be 


toa P-K Assembly Engineer. Parker-Kalon Di Sueranteed First Quality.” ? 
. ‘ a . . 7 
General American Transportation Corporati T - 
Varick St., New York 14. Chicago War Ss yy -y 
Wes ake St., Chicago 24. < — means stripped 
4331 West Lake St., Chicago 24 aime ans st 
on Sheet Meta! Screws 
BLUNT? 


— makes starting 
difficult 


EASTMAN KODAK speeds y of the Kodalite Head Type F Screws fasten a cover mounting 
Flashholder by using | f-tapping Screws. bracket to the flashholder case (right) and three 
Troublesome tapping of les in plastic was more fasten the metalized Tenite II reflector to the 
eliminated. Screws ar¢ h hopper-fed auto- case (left). Case is a thermo-setting phenolic. 
matic machines, rem ssity for tedious Screws hold firmly under all stresses of normal use, 
screw handling and placement. Two P-K Phillips can be removed for attachment of new reflector. 


PARKER-KALON 


The F260 SELE-TAPPING SCREWS 
PPPPIEPPT? 


Phillips Hex Head - 21 
A 


IN STOCK |... see your nearby P-K Distributor 


For more information circle No. 72 on the Reader Service Card 


58 / february ‘55 pmm 





One stumbling block 

to further use of 

magnesium die castings 

has been the difficulty 

in securing a good chromium plate. 


Now one company reports 
how it is doing... 


Production Plating of Magnesium Die Castings 


By LEO D. GODDEYNE and DENNIS J. GODDEYNE 


Goddeyne Manufacturing Co., Bay City, Michigan 


A considerable amount of 
pilot plant work and 
limited job shop production 
preceded the decision to under- 
take the plating of a die cast 
magnesium rule case for The 
Lufkin Rule Company of Sag- 
inaw, Mich. Since this rule case 
has gone into production, hun- 
dreds of thousands of case com- 
ponents have been electro- 
plated with a copper, nickel, 
and chromium finish using the 
process developed by H. K. De- 
Long of The Dow Chemical Co. 


Selection of Finish 

The Lufkin rule case is being 
finished in a satin chrome finish 
rather than a buffed mirror 
finish. Several factors influ- 
enced the decision to select this 
general type of finish. The rule 
itself was designed for rugged 
service in the workshop, by 
builders on the job, and around 
the home. The satin chrome 


finish is attractive and, at the 
same time, provides the type of 
finish that does not show 
scratches or wear. In other 
words, it provides a finish that 
is as durable as the rule and 
case. 

The selection of this satin 
finish permits us to finish the 
parts on an abrasive belt prior 
to plating. The parts then con- 
tinue through all of the plating 
operations without extra wheel 
work. This finish, which mini- 
mizes intermittent wheel oper- 
ations and re-racking, brings 
the cost of finishing the case 
into a range competitive with 
the finish of zinc-base die cast- 
ings. 


Finishing Procedure 

The basic steps which will be 
described in detail are common 
to most electroplating processes 
with the exception of the zinc 
immersion coating. After neces- 


sary operations are performed 
on tne 
the de 
subseqi 


metal to provide 

ed texture or luster, 

steps are needed to 

secure the clean 

surface dition required be- 

fore any of the metallic coat- 
ings can be applied 


homogenou S 


The sequence of operations 
required for the electroplating 
of the magnesium die cast rule 
case are summarized in the 
following: 


1. Removal of foreign con- 
tamination 

. Flash removal and 
satin finishing 

. Cleaning 

. Activating 

. Zinc immersion coating 

. Copper strike 

. Copper plating 

. Nickel plating 


. Chromium plating 


Details Of 9-Step Finishing Cycle On Next Page 


pmm february ‘55 / 59 





Here Are The 9 Steps To Plate A Magnesium Die Casting . . . 


1 Removal of Foreign 
Contamination: 


The surface of the die casting 
as received from the caster con- 
tains some non-metallic con- 
tamination including some 
oxide and graphite base lubri- 
cant as well as some inverse 
segregation of aluminum. Since 
only a part of the die casting 
is to be machined, it is neces- 
sary that this contamination be 
removed by pickling in the 
areas not machined. The fol- 
lowing aqueous solution is used 
in the pickling operation: 

Chromic acid 

(CrO;) 

Conc. nitric acid 
(70% HNO,) 
Hydrofluoric acid 

(60°° HF) 

Water ...to make 1 gallon 

The castings are pickled for 
from one to three minutes de- 
pending on the age of the bath 
This solution is contained in a 
Koroseal lined tank and is op- 
erated at 70-90 F. It is neces- 
sary to surround the pickling 
tank with a refrigerated water 
jacket to prevent the temper- 
ature of the solution from ris- 
ing excessively when any quan- 
tity of die castings are pickled. 
The parts are processed in a 
Lucite cylinder which revolves 
in the pickling solution in order 
to achieve a uniform pickle. 
After pickling the parts are 
rinsed in water and dipped in 
a weak alkaline solution to 
counteract residual chromic 
acid. 


3714 oz. 


. 3% oz. 


Flash Removal and 


Satin Finishing: 


Both of these operations are 
performed on a five station in- 
dex type rotary automatic 
polishing machine. The ma- 
chine is fitted with special 
cammed fixtures to allow a 
polishing attachment to follow 
the eccentric periphery of the 
case. 

The cases are assembled 
prior to machining and are ma- 
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chined in pairs. This pairing is 
maintained throughout the 
plating process and final as- 
sembly of the tapes. 

Flash is removed with 100 
grit aluminum oxide abrasive 
belts. The satin finish is applied 
with 120 grit aluminum oxide 
abra belts. A very small 
amount reasy compound on 
the prevents loading 


are racked in a pre- 
| pattern on racks of 
| copper bar con- 
ated with a regular 
pe baked coating. 
iplete rule cases are 
‘ach rack, or a total 
zs. The parts remain 
oughout the entire 
cess. 
rtant that the Plas- 
g especially in the 
ack tip be inspected 
Loose coating or 
form pockets which 
small amounts of 
1 one tank to an- 
ing contamination. 
ection must be 
ecause of the low 
1 tolerance of the 
zine immersion 


» of the particular 
under discussion, 
nly a very small 
f greasy compound is 
the abrasive belts and 
e inside of the case is 
cleaning does not 
tute a problem. 

castings are cleaned 
lly using a reverse cur- 
Wyandotte FS cleaner is 
ed in a concentration of four 
ounces per gallon at an operat- 
ing temperature range from 
170 to 190 F with approximate- 
ly 40 amp per sq. ft. for a period 

of one to four minutes. 


4 Activating: 


After cleaning, and prior to 
the zinc immersion coating, the 


surface is activated by immer- 
sion for 20 seconds in an aque- 
ous solution of the following 
composition: 
Phosphoric Acid 
(85°% HzPO,) 1.6 pts. 
Sodium, potassium or 
ammonium acid 
fluoride (NaHF»,, 
HKF.», or 
NH,HF,) ....13-1/3 oz. 
This bath is used at 70 to 90 F. 


5 Zinc Immersion Coating: 


After several attempts to use 
a more concentrated zinc coat- 
ing bath, it was decided in the 
interests of better adhesion to 
use the less concentrated bath. 
This latter formed the zinc 
coating more slowly, but under 
normal operating conditions, 
adhesion seemed better. The 
aqueous solution used in the 
zinc bath was as follows: 
Tetrasodium Pyro- 
phosphate 
(Na,P,0-,) 
Zine Sulfate Monohy- 
drate (ZnSO,.H.0) 4 oz. 
Potassium Fluoride 
(KF) 
Potassium Carbonate 
(K,COs;) 
to make 1 gal. 
The bath is operated at 175- 
180 F with mild agitation. Pro- 
longation of time decreases ad- 
hesion. The bath is operated at 
a pH which ranges between 
10.0 and 10.6 colorimetric. Early 
experience with this bath led 
us to believe that the bath life 
was short, but we discovered 
that with the mastering of an- 
alytical techniques, additions 
could be made to the bath to 
prolong its life with no adverse 
effects. 


6 Copper Strike: 


After application of the zinc 
immersion coating, the - parts 
are given a thin copper deposit 
in a Rochelle salt copper strike 
of the following composition: 

Continued on page 62 
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BEFORE AND AFTER photos mA how the HON ITE Met hod finishes steel rol 
how smoothly and evenly the stubborn hobbing burrs have been removed 


Milwaukee manufacturer finds... 


HONITE BARREL FINISHING CUTS COSTS 60% 


The Chain Belt Co., of Milwau 
kee, Wisconsin, makes 7%" diameter 
steel sprockets for roller chains in 
large quantities. On this unit the 
company cut two finishing steps to 
only one . . . cut finishing costs from 
64e¢ per unit to 2e. cut unit 
finishing time by 35% when they 

switched to the Honite Barrel Finishing Method 

Here’s how. The company formerly used grind- 
ing and hand-filing methods to remove hobbing 
burrs and de-scale and de-grease sprockets. Now, 
with the recommended Honite Method, 
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How To Plate Magnesium Die Castings—Cont. 


Copper Cyanide it is necessary to use a high 
(CuCN) ’ initial current density as de- 
Sodium Cyanide scribed above. 
(NaCN) 
Sodium Carbonate 7 Copper Plating: 
(NagCOsz) A pyrophosphate-type copper 
Rochelle Salt (KNaC,- solution was selected because 
H,0,5. 4 H,0) ....6.0 oz. of its wide brightness range 
Sodium Hydroxide and because it does not present 
(NaOH) as serious a waste disposal 
Free Cyanide problem as a cyanide solution. 
Water .....to make 1 gal. The pyrophosphate bath is 
perating temperature is modified by the addition of 30 
ctrical contact is to 60 grams per liter of potas- 
ickly as possible at sium fluoride, to minimize at- 
irrent density of 30 tack in the event of porosity in 
‘4. ft. for the first 30 the strike or failure ‘to cover. 
| e current density is A minimum of 0.0008 of copper 
he ised to 20 amp per is deposited in this solution o 
COBRA C is the new chromate finish ft five and one-half erated at 130 F for a period of 
for high corrosion protection and bright . ; ; : P : 
i Aiadeiees. Shine or beanee. ‘Con 1e PH is maintained approximately 35 minutes at 25 
be used on solid or plated copper or lightly below. amp per sq. ft. 
brass; for cleaning and deoxidizing cover the zinc im- ‘ 5 
copper or brass parts; for removing iting with copper 8 Nickel Plating: 
flux on soldered parts. in deterioration of A Watts-type bright nickel 
Just one advantage of Luster-On n the copper cy- solution, operating at a pH of 
COBRA C is that it can be diluted . . n. For this reason 4.5, was selected for nickel plat- 


cutting costs for you up to 25% over 
regular COBRA. 








COBRA C eliminates hazardous nitrous 
oxide fumes that most bright brass 


ais nee ' Processed Limestone 


COBRA C can be used at room tem- ; e 4 
peratures or slightly wale Be P aye Ay or Granite Chips 
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ing. Parts are plated with a 
minimum of 0.0002 nickel, or 
for approximately 15 minutes 
at 25 amp per sq. ft. The oper- 
ating temperature is 130 F. 


q Chromium Plating: 


Little difficulty is experi- 
enced in this step if the other 
metals have been deposited 
properly. A standard chromic 
acid type bath is used. Because 
of the small size of the parts, 
it is not economically feasible 
to rack them on special racks 
before chromium plating. 


Adhesion 


Adhesion of the electrode- 
posits on the rule case die cast- 
ing is normally excellent. Most 
cases of poor adhesion noted 
were the result of improper 
processing in the zinc immer- 
sion or copper strike process. 
Exceptionally fine adhesion has 
been obtained in plating 
wrought magnesium. 

As one example, on a test, 
magnesium wire in diameters 
as low as 60 mils was electro- 
plated with sufficient adhesion 
to permit bending a length of 
wire back on itself, around zero 
radius, with no failure in ad- 
hesion. The copper coating frac- 
tured but did not break away 
from the base metal. 


Corrosion resistance of these 
rule cases follows the same pat- 
tern as has been reported 
previously on coatings of 
similar thickness on mag- 
nesium. 


Summary 


The production electrofinish- 
ing of the die cast magnesium 
rule case for The Lufkin Rule 
Company has proved definitely 
the practicability of this process 
for plating magnesium. The 
various solutions and proce- 
dures described in this paper 
are basically the same as those 
described in the Magnesium 
Finishing Handbook published 
by The Dow Chemical Com- 
pany. The lone important ex- 
ception is the modification of 


Although this paper discusses 
the steps used in finishing a 
specific die casting, experience 
on other castings, plated during 
this same period of time, indi- 
cates that the problems en- 
countered and solved are 
typical. Experience with other 
die castings also indicated that 
this rule case was a more diffi- 
cult part to plate than an aver- 
age die casting, perhaps due to 
its small size and thin wall sec- 
tions. 

Editor’s Note: This article is based 
on a paper given before the recent 


annual meeting of The Magnesium 
Association 











EXPAND CHICAGO SALES 


Enthone, Inc., New Haven, 
Conn., manufacturer of metal 
finishing and electroplating 
chemical products, announces 
the assignment of additional ter- 
ritory to their Chicago manu- 
facturing distributor, ARDCO, 
Inc. Through their resident 
sales engineer, James P. Hend- 
rickson, ARDCO will now serv- 
ice southern Illinois and eastern 
Michigan from Mr. Hendrick- 
son’s office at 3733 Washington 
Blvd., St. Louis, Missouri. 





WHY YOU SHOULD BUY 
the AIR CYLINDER 
with the Built-in Valve 





When it comes to down-right value, the 


Bellows Air Motor (the air cylinder with che 
built-in valve) tops them all for both standard 
air cylinder operations or as a component in 
new design applications. Not only are you 
buying a precision-built power unit — but 
you are buying a complete power unit. No 
extra valves to buy—dual.speed control valves 
as well as directional valve are integral with 
the cylinder; no cumbersome, complex piping 
to install—a single, flexible air hose is all the 
hook-up you'll need. 


You can have your choice of built-in direc- 
tional valves: 110 volt or 8 volt electrical con- 
trol, standard or explosion-proof, manual con- 
trol, or air poppet valve control. Five bore 
sizes: 144”, 134”, 242”, 35%”, and 442” Any 
stroke length. 





WRITE FOR THESE TWO BULLETINS: 


Contain full data and specifications on Bellows 
Air Motors. Free. Address PMM 255 
Bellows Co. Akron 9, Ohio. In Canada: 
Selows Paeumatic Devices of Canada, Led., 
oronto. 


The@s{- ben 4_-MC o. 


AKRON 9, OHIO 





the zinc immersion coating. 11098 
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INDUSTRIAL FINISHING SHOW 
SET FOR CLEVELAND IN JUNE 


The 1955 Industrial Finishing 
Exposition, feature of the 42nd 
Annual Convention of the Amer- 
ican Electroplaters’ Society in 
Cleveland, is scheduled to take 
place in Public Auditorium 
there, June 20 through 23, 1955. 

Cleveland is preparing for 
12,000 or more expected for the 
convention and show, according 
to Eugene L. Combs of Diamond 


technical sessions, is the report 
that already more than two- 
thirds of the space allotted for 
exhibits has been taken. 

The members of the national 
board of the A.E.S. met in Cleve- 
land October 23 to complete the 
plans and programs. 


NEW METALWORKING MOVIE 

A color sound movie, illustrat- 
ing the use of wax coolants in 
the metalworking industry, has 


duced by S. C. Johnson 


The movie is available for 
showings from the Johnson’s 
Wax Industrial Products De- 
partment at Racine, Wis. Run- 
ning time is 25 minutes. 


CHANGE DIV. NAME 
Enthone, Inc., manufactur- 
ers of chemical products for 
metal finishing has announced 
a change in the name of its di- 
vision formerly known as Conn 
Metalcraft, Inc. The new name 
will be Comco, Inc. This corpo- 
ration, 442 Elm St., New Ha- 


Alkali, general chairman for the 
Society’s gathering. 

An indication of the interest in 
the Industrial Finishing Exposi properties of wax as 
tion to be held in the same big inctions in the metal- 
auditorium with the Society's cess, 


ven, Conn., designs and manu- 
factures plating racks, fixtures, 
filters, plastic tanks, ventilat- 
ing ducts and sells general 
equipment for the electroplat- 
ing industry. 


AUTOMATIC BARREL 
PLATING SUBJECT OF FILM 

A 16 mm. sound motion pic- 
ture featuring automatic barrel 
plating and processing in a true 
“automation” role is available 
from Frederic B. Stevens, Inc. 

The operational economy ob- 
tained from continuous auto- 
matic barrel zinc and cadmium 
electroplating, bright dipping, 
rustproofing and washing oper- 
ations is described. The major 
portion of the film was made 
in the new Elgin, Illinois, plant 
of Illinois Tool Works’ Shake- 
proof Division. 

In addition to showing the 
continuous metal finishing and 
processing cycles, which are 
handled by single operators, 
the film features the complete 
supporting straight-flow “auto- 
mation” operation from incep- 
tion of the product through the 
final finishing treatment. 

To make arrangements for a 
showing of “Industrial Album” 
companies or groups should call 
the nearest Stevens sales office 
or write direct to Frederic B. 
Stevens, Inc., Detroit 16, Mich. 


© Capacities up to 5/16”. F. W. McINTYRE SR. RETIRES 
Unconditionally guaranteed to do the job for which it’s After 35 years with Reed- 
ae ~~ SO. Sy x. | Prentice Corporation, Worces- 
tw En-c anna ter, Mass., F. W. McIntyre, Sr 
Per detatte ta prtat welte tus Guliinte enn HE has retired. Mr. McIntyre was 
oo elected president of Reed-Pren- 
ETTCO TOOL CO., INC. tice in 1944 and became chair- 
586 Johnson Ave., Brooklyn 37, N. Y. man of the board in April, “ont 
Chicago * Detroit + Menlo Park, Calif. * Worcester He is now acting in a consulting 
ne ame eran ane enn 4 a a ee on eee capacity with the Company and 
TAPPING ATTACHMENTS > MULTIPLE HEADS + TAPPING MACHINES - INDEXING FIXTURES * TAP AND DRILL CHUCKS is not active as an officer. 
For more information circle No. 21 on the Reader Service Card 
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Metalworking With 
locumentary film de- 








or drills 
era ml 


ferent : 
hole combination 


thi 7 
“The NEW ~ 


@ & vaft drive spindle design makes it 
the m st easily adjusted head ever. it's 
just what rdered for stepping up production 
and siashing cx an unlimited variety of small parts 
tapping a 5 virtually a complete production 
line — all in oct, lightweight, low-cost unit. 


® ingenious fiex-sheft spindle design with quick adjust- 
ment feature on each spindle gives wider range of 
settings ts set-up time way down. 
The on ad of its kind that taps or drilis on any 
drill press without use of reversing motor. 

vertical tapping or drilling. 


Needs mo special engineering — you put. it to work on 
your jobs at once 





r horizonta 











THE Lab ie fe] TOUCH 


GOLD PLATED ZINC DIE CASTINGS, represent- 
ing a large part of more than 600 automotive 
trim parts on the 1955 Chevrolet, are one of 
the main luxury appearance features of 
General Motor’s 50,000,000th automobile, the 
Golden Chevrolet 


To plate gold to an exact color match is 
difficult, and depends upon close control of 
1) temperature of the plating solution, 2) 
length of time of the cycle, and 3) composi- 
tion of plating bath. These: die cast parts 
were given conventional preliminary copper 
and nickel coats, to prevent amalgamation 
of gold with the base metal. 


“ 
»eoeuumandéh> 


Copper-nickel plated pieces were colored 
with rouge on a linen wheel, racked, elec- 
trolytically cleaned to remove buffing com- 
pound and dirt. 
The copper -nickel plated pieces were then 
processed as follows: 1) colored with rouge 
using linen wheel; 2) racked; 3) electrolyti- 
cally cleaned; 4) pickled in muriatic acid 
bath to etch the nickel slightly; 5) gold 
plate; 6) coated with clear lacquer. SPECIAL FINISHING technic 
gold plated die castings th 


MULTIPLE THREADER is used by Rockwell Manu- 
facturing Company in machining die cast 
aluminum gas meter bodies at its DuBois, 
Pa., plant. This Beckett-Harcum tapping 
unit cuts threads in 16 holes simultaneously, 
saving time and money over individual 
thread-cutting operations. 

Rockwell is a pioneer in the use of alumi- 
num alloy for gas meters, chosen because 
the light weight reduces shipping and han- 
dling costs and makes the meters easier to 


install. Photo, Rockwell Mfg. Co. 


CUSTOM SET-UP for tapping many holes simultaneously gives 
maximum economy in machining these die cast aluminum 


bodies. 
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USEFUL Bop63- 7.015) (3) CATALOGS, MANUALS 


to get any of the free 

materials described bere, 

circle the appropriate number on 
the reader service cards 

bound into this issue 


PROCESSES 
Plaster Mold Castings: 


How costs can be cut for limited run 

runs through the use of plaster mold c: 

told in a 12 page booklet that has been prepore 
by the Hale Foundry Co. A chart | ven t 

the quantity levels at which paris can b 
economically cast in plaster mo! 


Modern Die Casting Plant: 


Handling molten zinc in a moderr 
is the thesis of a reprint availab 
non Die Casting Corp., describin 
plant facilities. 


Metal Powder Parts Catalog: 


A new 40-page catalog has jus! 
the Wakefield Bearing Corp.: o 
complete catalogs of its kind yet is 
tions, densities, physical and mec! 
ties, coefficients of friction and m 
erties of the 23 different powder 
regularly fabricated are given. 
catalog lists all of the standard 
available. 


MATERIALS AND EQUIPMEN) 


Fire-Resistant Hydraulic Fluid: 0 


The Monsanto Chemical Co. has issued a 20-p. ge 
booklet giving a step-by-step check list for con- 
verting a hydraulic system to Pydrau! F-9. Com- 
plete details on the properties and performance of 
the fluid are included. 


Brinell Hardness Tester: 151 


A newly developed brinell hardness tester which 
uses colored lights to indicate relative hardness 
has been described in a four-page brochure put 
out by Steel! City Testing oud om Inc. 


Molds and Dies: 152 


The complete engineering, design and manufac- 
turing facilities of Damen Tool & Engineering Co., 
manufacturers of molds and dies for die casting 
and plastic molding, are described in a brochure. 


Die Casting Machine Bulletin: 153 


The Hydraulic Press Mfg. Co. has issued a new 
bulletin, "A New Approach to Die Casting,” which 
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describes in detail the new clamp design and a 
newly injection end which are self-contained units 
of HPM die casting machines. 


Protective Atmospheres: 154 


An I||-page booklet has been published by Gen- 
eral Electric Co. on protective atmospheres for 
heat-treating and sintering furnaces. The booklet 
describes and illustrates the equipment for gener- 
ation of the atmospheres, gives approximate com- 
positions and costs of producing typical gas 
atmospheres and a selection guide for protective 
atmospheres for different types of work. 


Casting Wax: 155 


Complete technical information has recently been 
published by the Petrolite Corp., Wax Div., on 
the casting waxes made by that company for mak- 
ing investment casting patterns. 


How To Select A Silicone: 156 


A seven-page brochure gives the necessary tech- 
nical data for proper selection of the right sili- 
cone product for any applicable job. The brochure 
is a publication of the Dow Corning Corp. 


Dry Film Lubricants: 157 


The use of colloidal dispersions for dry-film lubri- 
cants is thoroughly discussed in a pamphlet avail- 
able from Acheson Colloids Co. Several different 
dispersions and suggested applications for each 
are covered. 


Die Casting Machines: 158 


A new brochure has just been issued by The Cleve- 
land Automatic Machine Co. describing their 
Universal high pressure hydraulic die casting ma- 
chines. Complete physical and mechanical data, 
for both hot and cold chamber machines, are 
given. 


Aluminum Bronzes: 159 


The properties of 18 grades of aluminum bronze 
are shown in Technical Data Bulletin 15.100 avail- 
able from WW Alloys, Inc. The properties listed 
include chemistry, tensile and yield strengths, 
elongation, reduction in area and hardness. Some 
suggested applications are also included. 


High Strength Aluminum Alloy: 160 


Detailed specification sheets on "Titanite", a new 
high strength aluminum alloy that does not require 
heat treatment, are available from Aluminum 
Smelting & Refining Co., Inc. 





Plaster Release Agent: 161 
A new plaster release agent that makes removal } Sn 
of plaster casts from wood, metal or plaster pat- staal 4 , 
terns and core boxes is described in an informa- : Oakite 


tion bulletin from the Kindt-Collins Co. 


of | | has 5 
FINISHING gives you BROW AtIIe 


Barrel Finishing: 165 a 3 e r D1 to help you 


Two new booklets on barrel finishing have been 
prepared by Minnesota Mining & Mfg. Co. One 
of them, “Barrel Finishing,” explains how barrel 
finishing works, what types of parts can be barrel Oakite chemists have developed efficient new 
finished, and what operations barrel finishing per- materials for the 5 important jobs listed below. 
forms. The other booklet, “Abrasive Chips and One of these new materials may provide the 
Compounds for Barrel Finishing,” describes in de- Sartost eetutien fer.your mest Ginga pretiom. 
tail the differences between various finishing chips 
and gives specifications for the |! Honite com- HEAVY-DUTY CLEANING IN TANKS: New material 
pounds available for cutting, finishing and cleans- combines the best qualities of alkaline and 
ing operations. solvent cleaners 


Surface Finishing Suggestions: 166 





. , ; PHOSPHATE COATINGS: One material cleans 
Suggestions for the solution of the problems in- steel while applying dense iron-phosphate 


herent in the production of accurate surface fin- coating. Another surpasses government 
ishing, such as lapping, honing, grinding, etc., specifications for heavy zinc-phosphate 
are offered in a new four-page brochure now coatings. Lasting paint adhesion, protection 
available from Surface Finishes, Inc. against corrosion, ease of control 


Blast Cleaning Machines: 167 





, 5 ETCH-CLEANING ALUMINUM: Uniform etching in 
A bulletin has been published by the Pangborn preparation for anodizing or painting. Scaling 
Corp. describing the new, type RG Rotoblast unit and sludging minimized or eliminated 





Continued on page 68 
ELECTROCLEANING BRASS: Efficient, econom 
ical cleaning without danger of tarnish 








INHIBITING PICKLE BATHS: Liquid inhibitor for 
sulphuric, hydrochloric and phosphoric 
acids. Saves stee!, saves acid, builds own 
P foam blanket to suppress pickling fumes 
to rapie Easy to add to conti: s strip or batch 


pesuRRING and pickling operations 
CHAMFERING 


= ’ DEBURRIN 
of inside and ' | Circle the coupon number correspond 
outside diameters . ing to the job that gives you trouble 
\ 


We'll send information about the new 
NOBUROD and material for the work, aiso our 44-0e8e Metal Cleaning 


NOBURSINK illustrated booklet “Some good things 


High Production to know about Meta! Cleaning 


Partners! eyausE® IOUSTRNA 
o* 


(Companion tools — NOBURSINK for 
openly accessible hole faces and NOBUROD for 
outer ends of rods, tubes and bosses — 


provide greatly improved work quality, faster “a, 

and easier than ever before. Both have low "@iass 
torque design permitting rapid, off-hand | 

workpiece handling without chatter — even on ‘ Pi OAKITE PRODUCTS, INC 
large diameters. Unique design allows , 2 
regrinding without special! tools. : 34G Rector St., New York 6, N.Y 
mi b dl jent tool: , 
pcperand sno on wera ema oe Send me a FREE copy of “Some good things to know 

JIBU ) and ! ools pe 
work equally well on all metals. Cutting chips about Metal Cieaning” and tell me more about the new 
are freely expelled from the work area. Oakite material for the job (jobs) corresponding to the 
Each tool accommodates a wide range of work number (numbers) I've circled below 

size — and are furnished 90° included 
angle (produces 45° chamfer). y 1 2 3 
WRITE for FULL DETAILS TODAY!! 


NO 905, NOBUR MANUFACTURING CO 


7? No. Victory Bovleverd, Burbank, California 








FREE 
ne Some good hing? 
te know about | 


Cite 
Min 


<* 
i 
* mernoos * 
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Useful Literature—Cont. 


Investment Casters Prefer 


—— for blast cleaning metal surfaces. Among the 
VA N D 0 R N $ for advantages claimed for the principle of controlled 
° centrifugal blasting are: better quality, greater 
molding styrene patterns speed, reduced cost and increased versatility. 


Finishing Die Casting with Airless Blast: 168 


Typical pre- gl, Wilke, A new bulletin, "Finishing Die Castings With a 

clston ports Wheelabrator,” shows the application of airless 

eines tl ‘ ’ abrasive blasting for deflashing, deburring and 

casting, us- . surface preparation. The publisher is American 

ing styrene | _ > 4 Wheelabrator & Equipment Corp. 

patterns : ' : 
°° es ~~ a Phosphate Coating for Paint Base: 169 

toler- : : A 

ances on 

Vun Dorn 

Presses. 


A reprint of an article on the use of phosphate 
conversion coatings as paint bases to lower main- 
tenance costs is available from the Metalwash 


Machinery Corp. 


21/2 oz. Automatic and 2 oz. Machining Aluminum: vice 
Semi-Automatic Presses A four-page metallurgical report on machining 


aluminum has been published covering such 
specific problems as types and shapes of tools, 
preparation of drills, tool materials, tapping and 
presses feature ve bs threading, reaming and spinning. It is available 
safe, simple Bm : from The George Sall Metals Co. 


een oe , ae a Abrasive Grains and Powders: 171 


trols. Accurate 

A new 42-page booklet has been published by The 
or ner esaee Carborundum Co. covering the latest abrasive 
regulation. Rug- #3 . engineering recommendations. Some of the topics 
ged, compact, 
quiet. 


These injection 








Power-Operated, 
Lever-Controlled 
Presses — 2-oz. 

or 1-oz. models. 


ED AND 
Have many auto- DESIGN 


matic and safety ¥ i. ’ Produced by 


features. 


Specialists 


h well cast, 
anent 


les and 
7 eo C t Al 


: “ned wit 
re. 4 design combine num 

MODEL H-200 es : ; Good aes juminv 
me. lly pro i jume $4 


perm 


economica 
old castings ar 
ofits ---* esi 

Mold is OC 


m 


i H ‘eoer pt 
Plastic Grinder — grinds up bigger F 


waste, rejects, etc., for re-use: 9 better ¢ 


“ti of American © 
Mold Bases for these presses , a Ne an 
available from stock. ta : : . me 


Vv jlian al 


sgs large OF 


er castil ; Mold Engineer 


Permanen 


For fin 
Aluminum 
For Aluminum Permanent Mold and Sand Castings 

it’s 


Move o-10 : ALUMINUM 


THE VAN DORN IRON WORKS co. a PERMANENT MOLD CO. 


able Address VANDORN"” Cleveland 
2593 East 79th Street . Cleveland 4, Ohie, U.S.A 





4 Front Ave @ Grond Rapids, Michigan 
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covered are: properties of abrasive grain and 
powders, elements of metal polishing, om aga 
and care of polishing wheels, general rules for good 
polishing. 


Diamond Wheels: 172 
The latest issue of Grits and Grinds, published by 


the Norton Co., contains information on the proper 
use of resinoid bonded diamond wheels when they 
are used dry. A comprehensive report on bonded 
abrasive laps is also included. 


Plating Racks: 173 


A new 12-page illustrated catalog describing in- 
sulated plating rack sections and insulated con- 
tact tips has been issued by Belke Mfg. Co. 


Cleaning & Finishing Aluminum: 174 
The cleaning and finishing of aluminum is the 
major subject matter of a recent issue of the Rey- 


nolds Technical Advisor, a publication of Reynolds 
Metals Co. 


Protecting Aluminum: 175 


The advantages, applications, and methods of ap- 
plying Alodine 1000 for the surface protection of 
aluminum are given in a brochure issued by the 
American Chemical Paint Co. 


For more information circle No. 55 on the Reader Service Card 








Reduced Plating Costs: 176 


How to reduce the costs of chromium plating is 
discussed in a leaflet distributed by United 
Chromium, Inc. Cost reductions of 60°/, in power, 
40°/, in chromium salt, and 66°/, in plant capacity 
are described. 


‘ 


If you make investment 
castings, you should have 
complete information on 


PETROLITE PC-13 
CASTING WAX 


NOTE THESE ADVANTAGEOUS CHARACTERISTICS 
Melting Point, Ring and Ball 

Solidification Point 160-170°F 
Casting or Injection Temperature 200°F and less 
Petrolite PC-13 is available for prompt shipment in 100 pound car. 
tons, containing 8 slabs per carton. Shipments are made directly 


from our refinery at Kilgore, Texas. Samples and technical informa- 
tion are available on request. Just fill out and mail coupon at right. 


Typical 5 gol. pressure 
tank, with heated hose 
and heated, non-clog- 
ging gun assembly for 
casting wox potterns 


~ 


Of all the ways 
to MELT WAX for 
expendable patterns 


the MOST EFFICIENT WAY 
is in STA-WARM Wax pressure tanks 


@ For economical production of expendable 
wax patterns, you will find Sta-Warm offers 
efficient equipment that is air or pump driven. 
@ Outline your requirements today for melt- 
ing and injecting wax in molds for manufacture 
of patterns using the lost wax process. 


StaWarm ELECTRIC CO. 


525 N. CHESTNUT ST. . RAVENNA, OHIO 





Petrolite PC-13 is hard and tough, but 
not brittle. It has a wide solidification 
range. It can be used in either metal or 
plastic molds, and will give patterns 
which are free from flow line defects 
resulting from rapid cooling. 


Petrolite PC-13, in commercial usage. 
has demonstrated molding characteris- 
tics superior to most of the pattern 
waxes now offered. In addition to this 


advantage, PC-13 is less costly. 


PETROLITE CORPORATION 


WAX DIVISION 
CHRYSLER BUILDING, NEW YORK 17, NEW YORK 
P. ©. BOX 390, KILGORE, TEXAS 


Please send sample: and technical information on 
Petrolite Wax PC-1) 


NAME 
FIRM 
ADORESS 


CiTY & ZONE 
vc 134 


For more information circle No. 47 on the Reader Service Card 
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MACHINED BLANKS 
continued from page 54 





v 


Due to the friction between 
the powder and the die walls, 
as well as between the powder 
grains, the density will always 
vary in the part and be highest 
close to the pressing surfaces, 





ie. the punches, and will de- 
crease more or less linearly to- 
wards the center. Density plot- 
ted vs. tensile strength is a 
straight line function which has 
about the same values for 
sponge iron and electrolytic 
iron. The density distribution in 
a part is directly indicative of 
the uniformity of the tensile 

strength within a part. 
Density vs. elongation is 
raight line function 





ACCURATE Aluminum, 
Zinc and Magnesium Die 
Castings help WURLITZER 


ee 
@ aseangeaceaas 
*e-e > 


eeeeeeeeee 


**+-pPproduce an outstanding high 
fidelity phonograph at tower cost 


@ To help maintain its reputation for high quality products that are com- 
petitively priced, the Wurlitzer Co. specified ACCURATE die castings. They 
were sure that every die casting would meet every specification. Cast to 
close tolerances, these castings required little or no machining, are light in 


weight, and are ready to use as cast. 


Whether it's aluminum, zinc or magnesium die castings, ACCURATE is 
completely set up to help you with your requirements 


Contact us today for prompt action 


Aluminum, Zinc and Magnesium Die Castings 


() Accurate iad Chil (cae 


LEVELAN 4 oe 


For more information circle No. 1 on the Reader Service Card 
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having higher relative values 
for electrolytic iron than for 
sponge iron. Several investiga- 
tions have been made to study 
the density distribution in pres- 
sed compacts**:*7. 


More recently* it has been 
found that these earlier inves- 
tigations have failed to show 
that there is a comparatively 
porous surface layer, especially 
on single pressed parts. 


How does this fact influence 
the physical properties? 


As Figure 1 shows, there is a 
slight difference in the physical 
properties of different layers of 
the single-pressed bars, but this 
difference is nearly eliminated 
in the double-pressed bars, ex- 
cept for the elongation, which 
still differs a little. 


A further investigation was 
made to determine any differ- 
ence in physical properties be- 
tween parts machined from sin- 
tered blanks and parts pressed 
to final shape. 


Two different materials were 
tested, viz. straight electrolytic 
iron powder, and electrolytic 
iron powder with 2% copper. 
From each powder, test bars of 
three different densities were 
produced in three different 
shapes by double pressing and 
double sintering techniques. 


MPA test bars (.225 + .001 
wide x .200-.250 thick), test 
bars with a square cross sec- 
tion of 10 mm x 10 mm (3.94 
sq.) and large flat blanks were 
produced. From the latter two 
shapes cylindrical test bars 7 
mm in diameter (.2756) were 
turned. The flat blanks gave 
two test bars each. After ma- 
chining, the bars were annealed 
at 925C (1697F) for 15 min- 
utes to relieve any cold work- 
ing stresses due to machining. 


Tables 1 and 2 show that 
there is very little difference in 
tensile strength and elongation 
between the different types of 
test bars in spite of the fact that 
they are of different shapes and 
that different thicknesses of 
metal have been machined 
away. 

It can, therefore, be assumed 





that there is no special influ- 
ence on the mechanical proper- 
ties of a sintered part, depen- 
dent on whether the part is 
pressed to final shape or ma- 
chined from a blank or slug. 


Machining 
Recommendations 


Still more case histories could 
be reported from the hundreds 
of structural parts made at the 
Husqvarna factories or at li- 
censees in Europe but those 
mentioned should be sufficient 
to show the applicability of the 
method of machining test pieces 
from sintered blanks. 

The machining of porous 
powder metal parts has recent- 
ly been described®. The figures 
given are applicable also to 


dense parts, but the cutting | 


speeds can be raised. 
At the Husqvarna works the 


cutting speed for milling with | 


HSS-cutters varies from 150 to 
270 sfpm. The feeds are about 
0.002 in. for finishing and 0.005 
in. for roughing. 

Coolants for milling are oil 
emulsions containing NaNO, 
and H,BO,. For turning with 
carbide tools the same cutting 
angles as for mild steel are 
used. Cutting speeds up to 650 
sfpm and feeds up to 0.030 in- 
ches per revolution have been 
used, but for finishing feeds 
about 0.005 in.p.r. are better. 

Drilling speeds are about 100 
sfpm or more with HSS. The 
feeds may be somewhat higher 
than those given in the paper 
of Langhammer. A suitable 
coolant for drilling and tapping 
is a mixture of 70-80 percent 
kerosene and 20-30 percent 
rape oil. 

Three important rules for 
machining sintered steels are 
given in the mentioned article 
and ought to be cited: Machin- 
ing powder-metals parts is easy, 
if: 

a) Tools are dead sharp 

b) Clearance and cutting 

angels are correct 

c) High speeds and light 

feeds are used. 

For grinding the following 
figures can be given: 


Continued on next page 





exceptional corrosion resistance for bright-ty hromat« 


you can get this 
brilliant finish 


directly on 


zinc die castings! 


No electroplating --no 
mechanical finishing! 








PART AS CAST 


WEW 
Giiryki?> (Cast-Zinc-Brite) 


brightens zine die cast'i mical 


TREATED WITH NEW IRIDITE 


polishing, protects ag 


NOW, FOR THE FIRST TIME you can get a briiliant, de 


orative finish 


directly on zinc die-cast parts . . . without n nical finishing, with 
out electroplating! The luster is provided by the chemica 
action of new Iridite (Cast-Zinc-Brite) solution. Eve 
ishes, such as cold shuts, are brightened | is new process, No 
electrolysis. No special equipment. No sy« 
Just a simple chemical dip for a few second 


polishing 


face blem 


trained personnel 
nd the job is dome 


And, this new Iridite has been tested and prow production 


CORROSION RESISTANCE, Too! New Iridite ( Zinc-Brite prov ides 
finishes 


also guards against blueing or darkening by 
formerly required in bright chromate finishing of zinc die castings 


eluminating Zine plate 


AS A BASE FOR ELECTROPLATING—Lower mechanical! finishing costs are 
possible where plated finishes are required sin 
vided by this new Iridite may be sufficient. 


the brightness pro 


LET US SHOW YOU whet Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaivation. Or, for immediate information, call in your iridite 
Field Engineer. He's listed under “Plating Supplies" in your classified ‘phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 
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Sintered Steel—Cont. 


1) Grinding of outside 
diameters 


Are You Getting Wheel quality: 


Norton Alundum 57A46- 


"1 L5VBE rale 
the Best Castings eM, a or equivalent 


Norton Alundum 57A60- 


Made ? K5VBE or equivalent 


2) Surface grinding: 
Wheel quality: 

Norton Alundum 57A46- 
J8VBE or equivalent 

3) Hole grinding: 


CENTRAL SERVICES PROVIDE: | Wheel quality: 
Norton Alundum 57A60- 


7 ; ing or ; 2 | y “te 
Sa Oe Complete engineering o sign service | K8VBE or equivalent 


plete modern facili- @ Wide range of quality aluminum and zinc alloys | Cutting speed and feeds de- 
thes, strategically pending on the stability of 


located which assures © Die and Tool making the machine concerned and 

you of getting prompt the desired surface finish. 

dependable service Ref el 

on the best costings ; “ae eromces: 

Melis des af ov ’ rvice end mall in your LW. Doelker and H. Harrison, Paper 
presented at Metal Powder As- 
defense productic . for prompt quotation. sociation Meeting, April 1953. 

> G. Zapf, Precision Metal Molding 
April 1954. 

' O. Ballhausen, Archiv fur Eisen- 
huttenmwesen 22 (1951) Heft 5/6 
H. Unckel, Arch, Eisenhuttenwesen 
18 (1944-45) pages 125-130, 161- 
167 

> R. P. Seelig and J. Wulff, Trans 
Am. Inst. Mining Met. Engrs. 166 
492 (1946). 

} F. V. Lenel, A. Compressibility test 


A SET OF AUTO-DIESELSPLUNE sSral'Sut pues wee 


ty ; 3) wet 7 A. Squire, Watertown Arsenal 
wi : ‘ a? Laboratory Report Nr. WAL 671/23 


v4 
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you = I. Ljungberg, IVA FKO-Meddel- 


ander No. 16 (1954) 

® A. J. Langhammer and Philip 
Glick, American Machinist, April 
26, 1954 
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GLIDDEN PROMOTES TWO 


It is now possible to greatly vn-time by using Auto- es ti ; aye i 
Dean aderedSeaifinge ts. ASERWNLENE YOU | 260 speintments 0, im 
HOURS. Mony weg eee eal ond Gine oar icals-Pigments-Metals Division 
formance records. (Names supp upon request), They are of The Glidden Company have 
made of cast iron, dieloy cast : hardened steel. If you been announced by John P 
cast zinc parts or operate dix ng machines, it will pay Ruth, vice president and gen- 
in dollars and cents, to investigate. Write today. eral manager of the division. 
Ralph B. Quelos becomes 
eastern sales manager of the di- 


fie HOT CHAMBER __ __, AUTO-BIESEL Two vision with headquarters in 


DIE CASTING MACHINE PIECE PLUNGER Baltimore, and James C. Ran- 


TLL, SEGMENT RINGS kin assumes duties as Central 
sales manager with headquar- 


Here is a QUALITY ring, precision made to give you scatis- ters in St. Louis. Both changes 


factory service. Can moke fast delivery on smal! runs and make : aevties ary 
ATTRACTIVE PRICES. Made of high grade wear resisting iron were effective on January 1 
in sizes from I'/," to 4" by %". Write today for prices. A graduate of Case Institute 


‘ ; of Technology, Mr. Quelos be- 
Write for Details gan his career with Glidden 21 

—~ years ago. Mr. Rankin, a native 

THE AUTO-DIESEL PISTON RING CO. CRINGS and SHAPES of Cleveland where he attended 
3135 Superior Avenve «+ Cleveland 14, Ohio Since 1921 a” Fenn College, has been with the 
——— Glidden Company for 12 years 
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RAPID TOOL WRITE-OFF 
continued from page 41 
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number to be stamped on the trip card. A 
similar part was formerly a sand casting that 
had to be machined all over. 

When the design was changed, investment 
casting was specified as the manufacturing 
method. Except to mill the back edges to meet 
dimensional requirements, and to engrave the 
key number, no other machining is required 


5. Five Cams — One Piece The complex cam 


shown is a single 
investment casting which replaces a previously 
brazed and riveted assembly of five stampings 
The piece is cast in 1020 steel and used un- 
hardened, needing only to have the bore reamed 
to size. On this piece, the camming surfaces are 
held to a total dimensional variation of 0.005 at 
any point measured from the center of the bore 
The angular relationship of the five cams to each 
other is important and must be held to a total 
variation of 4% degree or less. 
By converting to an investment casting, a 
saving of about 60 percent per piece was accom- 


plished plus an original tooling saving of over 


$500 on a production of 500 pieces per year. 


© 
6. Replaces Machined Bar An 85-5-5-5 bronze 


is used to cast this 
key cylinder. Except for reaming the bore, 
cleaning up a counter-bore and facing one 


SHELL MOLDED 
CASTINGS _ 


GIVE <Smoole 
AS-CAST SURFACES 


SIUM 
ALUMINUM 
COPPER 
BRASSES 
BRONZES 
CAST IRON 
STEEL (All Alloys) 


Any ailoy that can be cast in sand 
can be shell molded—and with far 
bettér as-cast finish. For example, as 
low as 60 rms on 410 steel. What's 
more, uniformly tolerances in the 
range =+0.003 | 0.005 can be 
maintained under normal conditions. 
It is only good judement to consult 
with us on each design to be shell 
molded. 


These advantages offer big cost sav- 


ings in machine finishing. So check 
now on shell molded castings for your 
parts. And when you do, check with 
Shell Castings Inc. One of our foun- 
dries in strategic industrial areas is 
sure to be near you. Contact Shell 
Castings, Inc., P.O. Box 782, Erie, Pa. 
We'll be glad to consult with you 

at no obligation, of course. 


Fst ENGINEERING DESIGN 
3 


/ fi SKILLED CRAFTSMANSHIP 
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Co-Operation Between The 
Caster And Plater Is Essential > 
Successfully Give Aluminum Digg 


Lasting: Fine, Smooth Finish 4 
A 


developed. the ‘high 
echniques Netessary to 
ictioal, 


jie cost 


ramost 

earance was aitined 
\w approach 1,000 

tly as soon as piloting 


Let’s Talk lt Over... 


os 


}anization of specialists — 
istiag and machining of 
equipment includes big 

for little jobs 
jie casting eo 
f o button + 


per 


today for literature and design information 


Quick action on inaviries 
LITEMETAL DICAST Inc. 
97 WILDWOOD AVE , JACKSON MICHIGAN 
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shoulder, no machining is needed. In contrast, 
the original part was fully machined from bar 
stock by both screw machine and milling ma- 
chine operations. On a production of about 500 
pieces per year, a per-piece saving of 60 percent 
and tooling saving of $350 have been shown 


7. Replaces Machined Plate This investment 


east blank for a 
gear segment replaces a part previously made 
by machining from % inch thick plate. After 
casting in 1020 steel, the radial edge is machined 
and teeth cut into it. This edge is carburized 
and induction hardened. 

Production is at a rate of about 150 pieces per 
year. Investment casting has reduced manufac- 
turing costs by at least 50 percent and has shown 
a tooling saving of about $100. 


CAST IRON TO POWDERED IRON 
continued from page 37 





v 


been no trouble at any time with this welding 
operation. In fact, it is doubtful if in the early 
usage of powdered metal parts, the welders were 
even aware that the parts were not some sort of 
a wrought material. 

The change, then from machined cast iron to 
powdered iron parts, has. . 


Simplified design of the surveyor, 


Eliminated all assembly operations except 
a simple welding job, 

Eliminated all machining except to drill 
_ two holes for drive pins, 


Provided a self-lubricating unit with con- 
siderably longer life, 

Made a unit that is much less expensive 
when ready to mount on the drill, 


Permitted reduction in overall size by one- 


third. 


Since two sizes of grain drills are made, the 
16-7 and the 13-7, it was formerly necessary to 
have separate surveyors, because the acreage dial 
was a portion of one of the castings. Now, by 
changing inexpensive dials, the same basic unit 
can be used on both sizes, reducing inventories. 





to get any of the free 

materials described bere, 

circle the appropriate number on 
the reader service cards 

bound into this issue 








ace) iia: NEWS AND DEVELOPMENTS 


VERTICAL & RADIAL 
DRILLING 
. . + now done simultaneously 

By the simple modification of 
a machine for drilling radial 
holes, one of the standard ma- 
chines can now be used to drill 
both radial and vertical holes 
simultaneously. The change has 
been accomplished by incorpo- 
rating in the machine vertical 
bracket which holds an automa- 
tic drilling unit with a multiple 
head. With this arrangement, 
five radial and two vertical holes 
can be drilled at the same time. 
While the machine is one of 














a standard line, the great va- 
riety of ways in which the drill- 
ing units may be arranged en- 
ables it to take the place of 
special machines for many dif- 
ferent drilling operations. 

The drilling units may be po- 
sitioned around the table in any 
position required by the part be- 
ing drilled, and they may also 
be moved endwise on riser 
plates. By the addition of tap- 
ping units, the machine becomes 
a tapping device of wide ver- 
satility. 

Gevre-Neisen Ceo 


For more information, circle No. 197 on the 
Reader Service Cerd 














NEW DIMPLED SURFACE 
..»+ aids belt discharge 


By incorporating a dimpled 
surface on a hinged steel con- 
veyor belt, the discharge prob- 
lems experienced with flat sur- 
faced belts handling small, flat, 
light-gauge metal parts or scrap 
are greatly reduced. 

The dimpled design of the belt 
assures drip off of flat pieces and 
scrap, even though covered with 
oil or compound or slightly mag- 





netized, when the belt passes 
over the discharge end of the 
conveyor. Standard flat-sur- 
faced belts do not provide this 
positive shedding action 

Users of the dimpled belt re- 
port greatly improved discharge 


characteristics. The new belt, 
for example, is handling small 


motor stator lamination knock- 
outs and light-gauge automotiv« 
bushings with excellent result 


Moy-Fren Engineering, Inc 
For more information, circle ©. 1% on the 
Reader Service Card 











VACUUM GAUGE 
. ++ has wide range on single 
scale 

A new model vacuum gauge 
which indicates pressures from 
1 micron to 10 millimeters of 
mercury has been introduced. 
The pressure is read from a sin- 
gle four decade logarithmic 
scale; no switching from one 
range to another is necessary. 

The gauge is small, rugged, 
and portable, requiring only a 
source of 110 volt 60 cycle cur- 
rent. Like other vacuum gauges 








made by the same company, the 
model 515 gauge utilizes a sealed 
radium source; this emits alpha 
particles and produces ionized 
gas molecules which are collect- 
ed on a plate to produce a cur- 
rent indicating directly the 
measured pressure 

The gauge cannot be damaged 
by exposure to atmospheric 
pressure because the ion source 
operates at room temperature 
and at zero potential 


Continued on page 76 
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e-- for Extra Values 
at No Extra Cost! 


A pioneer in its field, Milwaukee offers you the experience 
and knowledge gained } others for more than 40 
years, to realize the f efits of the die casting process. 
In its modern plant, it you the most advanced facilities 
for the production of zinc and aluminum die castings. These 
extra values which cost you no more, can help you build 
extra values into your product, too. 


We operate under the Certified Zinc Plan 
of the American Die Casting Institute, Inc. 


LWAUKEE DIE CASTING COMPANY 


4146 N. HOLTON STREET + MILWAUKEE 12, WISCONSIN 
Established 1909 
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| NEW PRODUCTS—cont. 


Gauges of this type are said to 
be less susceptible to contami- 


| nation than are hot element 
vacuum gages. 


Naresco Equipment Corp. 
For more information, circle No. 200 on the 
Reader Service Card 


| THREAD BROACH 


...+ reduces tapping costs 


Designed to operate at speeds 


| of from three to six times the 
| normal tapping speeds used for 
| conventional taps, a newly de- 

veloped thread broach is re- 
ported to assure substantial cost 

reductions in thread cutting op- 
erations. Savings in time and la- 
| bor as high as 75% are claimed. 


The tools are made from high 


| speed steel and are said to re- 


quire less than half the power 
required for ordinary taps. The 
design is such that the tap pro- 
duces a solid chip in one piece. 
The broaching action, it is 
claimed, increases tap life ma- 
terially. No special tools or fix- 
tures are required for the use of 
the new taps. 
Sheorcut Tool Co. 


For more information, circle No. 199 on the 
Reader Service Card 


| FOR SELECTIVE TUMBLING 
|... drum has three covers 


For parts that require selec- 


| tive tumbling, one manufactur- 
| er has perfected a new drum 


with three removable covers for 


| use on a twin barrel finisher. 


This is said to be an entirely 


| new idea which reduces the cost 
of rack-tumbling as well as 


speeds up the operation. Instead 
of using a specially built barrel 
with specially built-in rack, a 
standard barrel with three 
openings and standard plain 
covers is used to which the cus- 
tomer adapts his own racking 
fixtures 





By using extra covers a wide 
variety of parts can be tumbled 
in the same barrel. Extra covers 
ready for quick change mate- 
rially reduces down time. 

Rampe Mfg. Co. 


For more information, circle N 
Reader Service Card 


198 on the 


NEW MAINTENANCE 
SERVICE 
... offered die casters 

Announcement has recently 
been made of a new service 
that is available to owners of 
die casting machines. Shot 
sleeves, metal wells or liners 
from 2” to 4” inside diameter 
and up to 14” long that have 
become worn or eroded can be 
reworked to the next larger 
size. Up to 44” stock removal on 
the bore can be achieved and if 
required the reworked part is 
nitrided and polished after 
hardening. 

Prices and full information 
on this maintenance service are 
available. Special introductory 
rates are offered. 

Martin Grinding & Machine Works, inc. 


For more information, circle No. 201 on the 
Reader Service Cord 


BARREL FINISHING 
COMPOUND 
.. + for die castings 

A new barrel finishing com- 
pound designed to produce es- 
pecially smooth finishes on light 
metal die castings has recently 
been announced. The new com- 
pound is recommended for use 
on zinc, aluminum and other 
light metal alloys. 

Light machine marks can be 
removed and leave an extreme- 
ly fine surface finish, with a 


minimum of stock removal, | 


avoiding deep scratches and ex- 
posure of porosity in castings. 
Minnesota Mining & Mfg. Co. 


For more information, circle No. 203 on the | 


Reader Service Card 


BERYLLIUM COPPER 


continued from page 42 
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steel hobs were made of the two | 
lock part shapes; but, instead | 
of pressing the hobs into steel, 
beryllium copper was poured | 
around them with pressure 
then applied. 


Depending upon the shape of 


the cavity, a round or rectan- 
gular chase is used to contain 
the molten beryllium copper 
The hob is screwed into place 
at the bottom of this container 
and heated, after which the 
beryllium copper is poured 
around it. By using a hobbing 
press, a piston which fits the 
chase rather closely is forced 


down 


compress the metal. 
The metal 


allowed to cool 


while the piston is still in the 


When you buy your die 
castings from Universal, 
you are gaining the serv 
ices of experienced die 
casting engineers, die de 
signers, production men 
and management. You are 
putting a well-equipped 
shop to work on your 
castings. You will find, as 
hundreds of other com 
panies have, that you can 
depend upon Universal 
for quality, service, de 
livery and prices that wil! 
help keep your own 
production costs down 


We Specialize In 
Brass Die Castings. 


down position. The final step is 
to back off the ram and dis- 
assemble the set up to remove 
the cavity casting. 

Since much less pressure is 
required in this method of hob- 
bing, there was no tendency for 
the cam-shaped legs on the 
hobs to 
the beryllium copper cavities 
were formed with no difficulty 
and a minimum of expense 

To summarize our experience 
and present attitude toward the 


sheer off or bend, and 


UNIVERSAL 


DIE CASTING COMPANY 


5001-05 Santa Fe Ave. ® Los Angeles 58, Cal. © Phone Kimball 7264 
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Beryllium Copper—Cont. 


use of beryllium copper, the 
greatest advantage appears to 
be the lesser force required in 
this process of forming a cav- 
ity. This means that there is 
less chance of damaging the 
hobs and that delicate, asym- 
metrical or built-up hobs, which 
were previously impractical, 
except possibly at vastly in- 
creased expense, can be used 





In addition, the cavity fol- 
lows the hob much more faith- 
fully so that the problem of 
cavity walls moving away from 
the hob is eliminated. With 
beryllium copper there is no 
longer any difficulty in making 
the cavity metal flow upward 
during hobbing as required for 
a convex-shaped die casting. 

Another advantage is that 

» is less metal to remove 
the outside of the cavity 
t is cast closer to the 

pe. Also, the cavity 
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ZINC-B/A 
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can be heat treated so as to be 
hard all the way through. This 
compares favorably with 
merely case hardening a cavity 
which was often all that could 
be done because of complex 
cavities that required soft hob- 
bing iron rather than harden- 
able tool steel. 

One word of caution is neces- 
sary. Some die casters have re- 
ported poor experience with 
beryllium copper because of 
erosion due to the action of the 
molten zine alloy passing 
through the cavity. For this 
reason, it has sometimes been 
said that beryllium copper cav- 
ities, despite their notable cost 
savings, are impractical be- 
cause they do not result in a 
permanent mold. 

In fact, cases have been 
known of expensive molds, por- 
tions of which vanished after a 
few hours operation! 

We, too, have had this diffi- 
culty, but here is how we have 
overcome it. Erosion is a func- 
tion of the temperature of the 
zinc alloy, the amount of molten 
metal flowing over given parts 
of a cavity, its speed and the 
degree of impingement of 
molten metal upon certain parts 
of the cavities or exposed cores. 
To prevent this, hard chromium 
plate is applied to the cavity 
before it is used. While it is 
difficult to throw this plating 
down into the depths of a cav- 
ity, with the result that most of 
it will adhere to the parting 
plane of the mold, it will be 
found that this is ordinarily 
effective enough, since the con- 
ditions of rapid flow, tempera- 
ture, etc. are mainly met in or 
near the gate and runner at the 
parting plane. Other than this, 
our practice is to avoid direct 
impingement of molten metal 
on a salient portion of beryl- 
lium copper. 

If these simple precautions 
are followed, these cavities will 
last for at least 500,000-600,000 
shots, and probably as long as 
the equivalent steel cavity. 
This, coupled with the ease of 
fabrication, results in signifi- 
cant cost reductions in that 
most troublesome of die casting 
problems, the expense of tool- 
ing. 





ia OF INDUSTRY AND ASSOCIATIONS 


TED OPERHALL ELECTED 
TO HEAD MiSCO PRECISION 
R. D. Colburn has announced 
that the Board of Directors of 
the Iowa-Michigan Corp. elect- 
ed Ted Operhall to the office of 
president of the Misco Precision 
Casting Co. 


Ted Operhall 


Mr. Operhall succeeds Edgar 
D. Flintermann, who has been 
president for the last several 
years, and who will be associ- 
ated with The Misco Corp 








Opening the new plant of 
Lester Castings, Inc., in Bed- 
ford Heights, Ohio, culminates 
18 years of experience in the 
die casting industry for Thomas 
J. Lester, president and chief 
engineer of the company. 

Mr. Lester’s father, Nathan 
Lester, in 1933 organized the 


Mr. Operhall joined the com- 
pany in September, 1948, as 
project engineer, and _ subse- 
quently held positions of chief 
engineer, assistant manager, 
and vice president and general 
manager 

Misco operates two plants, 
one in Whitehall, Mich., and 
one in Detroit, both engaged in 
the production of component 
parts for the jet engine field. 

Mr. Operhall entered the 
field of investment casting with 
the Ford Motor Co., and subse- 
quently was responsible for 
similar activities with the 
Bendix Aviation Corp. research 
laboratories before joining 
Michigan Steel Casting Co. in 
1948 

He currently is president of 
the Investment Casting Insti- 
tute, a trade association devel- 
oped to advance the field of in- 
vestment castings, and is active 
on many committee functions 
relating to this activity. 


Lester Engineering Company, 
manufacturers of die casting 
machinery. Young Lester grew 
up in the business. 

The new Lester plant covers 
15,000 square feet on a five-acre 
plot at the corner of Cannon 
and Aurora Roads and contains 

Continued on page 86 


ARTHUR E. HILLS BECOMES 
MANUFACTURERS’ REP. 
Arthur E. Hills announces 
that effective January 15, he is 
establishing as a manufacturers’ 
representative covering North- 
ern Ohi vith headquarters at 
2176 Edgerton Rd., Cleveland 
18, Oh 
Mr. H has 12 years tooling 
duction engineering in 
anufacturing, plus 10 
the die casting field, 


A. E. Hills 


tly a sales manager 

veland Hardware & 
Company’s Die Cast- 
| represent Paramount 
ting Company of St. Jo- 
ch. for zinc, aluminum 

and agnesium die casting 
Michigan Wheel Company of 
Grand Rapids for aluminum 
permanent mold castings; and 
Midwest Foundry Co., Cold- 
water, Mich., for investment 
castings and shell mold castings 


REPRESENT HPM 

The Hydraulic Press Manu- 
facturing Company of Mt. Gile- 
ad, Ohio announces the appoint- 
ment of the Norman Engineer- 
ing Co., 2115 W. Marquette 
Road, Chicago 36, IIL, as repre- 
sentatives for their Hydraulic 
Power Division line 
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FILTERS FOR 
NON-FLAMMABLE 
HYDRAULIC FLUIDS 


Another FIRST for Marvel! 


efficient filtration of 
hydraulic fluids, Mar- 
npany is again setting 


e accepted, Balanced 

in this most recent de- 

of the outstanding benefits 

wver-whelming preference 

NCLINAL FILTERS 

ulic and low pressure 
have been retained. 


I. C. Standards 


IMM ‘ATE DELIVERY! 
Now, as in the past, Marvel offers im- 
SUMP TYPE (Cutaway) mediate ds y. LINE TYPE (Cutaway) 


upon to obtain complete data. 


Synclinal 


MARVEL ENGINEERING COMPANY 
625 W. Jackson Bivd., Chicago 6, Ill. Phones: Franklin 2-3530 and Franklin 2-4431 
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PMM-2 
Without obligation, please send me complete data on Marvel Synclinal Filters as follows: 
Catalog No. 106 for Hydraulic Oils, Coolants, Lubricants 


Catalog No. 300 for Water 
Date on filters for non-flammable hydraulic fluids 


Nome 
Compeny 
Address 
City 
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Fire Resistant Hydraulic Fluids 
For Die Casting- rs 


Aqueous Base 


By C. R. SCHMITT 
E. F. Houghton & Co 


Fire Resistance: Particularly 
interesting was Dr. Millett’s ref- 
erence to the “non-flammable” 
designation given to fluids cur- 
rently used for hazardous appli- 
cations. It is well to consider the 
relative fire resistant qualities 
of the various types of fluids 
used for this purpose. 

Insurance underwriters use 
the term “Fire Resistant” to cor- 
rectly define these fluids since 





Non- Aqueous Base 
By W. C. GOODWINE 


Celanese Corporation of America 


Mr. Harris is to be com- 
mended upon a fine presenta- 
tion of fact concerning the syn- 
thetic hydraulic fluids. I can- 
not say “non-flammable fluids” 
since we, at Celanese must also 
agree with the scientific fact— 
these several fluids are not tru- 
ly non-flammable but are fire 
resistant, safety fluids. 

Fire-resistance: In general, 
the synthetic fluids represented 
by Lindol HF, Araclor, Pydraul 
and the Cellulubes are inher- 


GB TECHNICAL REPORT 











Two preceding articles in this series were discussions of 
Aqueous Base Hydraulic Fluids by W. H. Millett, and 
Non-Aqueous Base Hydraulic Fluids by John S. Harris. 
Here, now, is the prepared commentary on the first 


two papers. 


they find that all fluids, except 
perhaps water itself, will burn 
if exposed to the right condi- 
tions. However, for the condi- 
tions under which aqueous base 
fluids are to be used we can as- 
sure you that they will protect 
your equipment and personnel 
from injury due to fire. 
Questions have been raised as 
to the flammability of the aque- 
ous fluids when all the water 
has been evaporated. Tests have 
been run under such conditions 
and the result has been that the 
base materials do not readily 
support combustion. In fact, 
they burn with difficulty and 


ently fire resistant with a true 
auto ignition point over 1200 
F. 

Viscosity: While it is agreed 
that viscosity index is impor- 
tant in the overall considera- 
tions of the lubrication engi- 
neer, it is frequently impossible 
to build every desirable prop- 
erty into a specific fluid. The 
variation in viscosity most im- 
portant for consideration lies 
between cold start up and maxi- 
mum operating temperatures— 
a relatively narrow range of 
temperature. The effective VI 
in this narrow range is slight 
The important consideration 
therefore to the die casting op- 


not at all like the explosive na- 

ture of the flammable petroleum 
fluid 

Viscosity: The figures on vis- 

cosity at w temperatures are 

indicative of performance where 

fluic used in equipment 

ariations in ambi- 

nperatures. For example, 

onimon practice is to start up 

ine early Monday morn- 

et it run “up to temper- 

efore beginning produc- 

Fluids which thicken 

at reduced tempera 

it feed properly into 

side of the pump in 


ted on page 83 


erator is the determination of 
the viscosity which satisfies hi 
demand for easy start up and 
maximum shot efficiency in the 
operating temperature range. It 
is our opinion that a controlled 
viscosity fluid satisfying this 
requirement is desirable 

Lubrication: While test data 
indicate that the synthetics out- 
perform ever premium grade 
oils—no one synthetic fluid can 
answer all of the demands of 
industrial usage 

Celanese prefers to use Shell 
4 Ball data as a norm—follow- 
ing the laboratory test with op- 
eration of commercial unit pref- 


Continued on next page 
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Non-Aqueous Hydraulic Fluid—Cont. 


erably under the supervision 
of the equipment manufacturer. 


Non-corrosiveness: No evi- 
dénce of corrosion has been 
noted in the field operation of 
the synthetic fire resistant fluids 
to our knowledge. 


Stability: The heat stability 
of the synthetic fire resistant 
fluids in general is excellent. 
They are resistant to oxidation 
at the normal temperatures en- 
countered in hydraulic systems. 


Resistance to Moisture: 
“Coke Bottle” data under speci- 
fication MIL-F-7100 confirm 
previous tests. No hydrolysis 
was noted in other types of lab- 
oratory investigation of this 
specific property. 


Compatibility: The synthetics 
as a class are excellent sol- 
vents for many types of gasket, 
packing and hosing materials as 
well as pipe joint compounds 
and paints. This is easily ex- 
plained since these synthetic 
fluids belong to the general class 
of plasticizers or processing aids 
often used in making these very 
same materials. 

We have long recognized the 
need for cooperative work with 
both the equipment manufac- 
turers and the suppliers of 
maintenance items. The coop- 
eration of the manufacturers of 
gasket, packing and hosing ma- 
terials is deeply appreciated. 
With the introduction of the 
non-aqueous synthetic fluids, 
some few equipment manufac- 
turers ran limited tests but 
were not overly impressed with 
the results because of excessive 
leakage despite the safety fea- 
tures inherent in the use of the 
fluids. 

As the use of these fluids be- 
came more widespread in the 
die casting industry, the equip- 
ment manufacturer became 
cognizant of the need for closer 
study of the synthetics. As a re- 
sult of the teamwork developed 
among these several groups, 
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better fluids, better equipment, 
and better maintenance sup- 
plies are now available to the 
die casting field. Seals suitable 
for any one of the several non- 
aqueous types can be used with 
the other fluids under consider- 
ation—Lindol HF, Araclor, Py- 
draul and the Cellulubes. 


foxicity: An important con- 
ion in the evaluation of 
luct involves the possi- 
toxic symptoms in 
nel using such product. 
nthetic fluids in general 
be considered of low tox- 
y based on past and current 
lustrial usage. Improper 
: of any industrial prod- 
ause trouble. We rec- 
e following points as 

‘ety measures— 


‘ators should be equip- 
with glasses or gog- 
en engaged either 

ial machine opera- 
intenance proce- 


hygiene insists 
erators wash their 
with soap and water 
ily before eating 
‘id accidental inges- 


skin contact 

y of the synthetic 

is to be avoided to 

nt dermatitis, chlor- 

acne lesions or other skin 
irritation. 


4. Adequate ventilation is 


recommended. 


Synthetic fluids should be 
closely scrutinized since those 
with an unusually low vapor 
pressure substantially reduce 
the problem of vapor phase tox- 
icity. 


Service Life and Cost: These 
fire resistant synthetic fluids 
are more expensive than petro- 
leum oils—but they represent 


insurance against injury to 
trained highly paid personnel 
and damage to expensive equip- 
ment, loss of production time 
and that of the die caster’s 
customer. No matter how com- 
plete a system of mechanical 
safeguard is employed, acci- 
dents can and do happen. The 
fire resistant fluids minimize 
the hazards to personnel, equip- 
ment and the prospect of costly 
“down time” when the accident 
does happen. 


Another point to consider 
with particular reference to the 
synthetic fire resistant fluids is 
that the fluid does not “wear 
out”. Control of leakage is 
therefore again important to in- 
sure benefit from this charac- 
teristic. 


In general, the fluids under 
consideration can be reclaimed 
and reused time and again with 
ease and a bit of good house- 
keeping precaution. They 
should not be contaminated or 
mixed with other oils, fluids or 
lubricants. Water can usually 
be removed by decantation and 
simple mechanical filtration is 
sufficient although the use of 
certain filter aids such as Mag- 
nesol or Fuller’s Earth is recom- 
mended with specific products. 


Summary: The die casting 
field represents a dynamic and 
challenging market for even 
better safety fluids. The equip- 
ment manufacturers recognize 
the need for design improve- 
ments in the maintenance of 
optimum efficiency of die casting 
operation, the maintenance 
products supplier feels the de- 
mand for improved gaskets, 
packing, hose and pipe joint 
compounds, to satisfy your de- 
mands for continued progress in 
the die casting field. In this field, 
the independent die caster is 
truly a pioneer. 


The safe experience of inde- 
pendent die casters with these 
non-aqueous fire resistant fluids 
as well as the aqueous types has 
focused the attention of other 
industries employing hydraulic 
operations where the problem of 
fire hazard is also ever present. 
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use and injury due to starva- 
tion can result. 

The aqueous fluids do not re- 
quire such run-in periods due to 
their very high viscosity indices 
(150). 

Common practice in the field 
of industrial hydraulics is to 
specify that petroleum hydrau- 
lic oils have a minimum viscos- 
ity index of 80. However, it can 
be seen that the water base 
fluids are much superior in this 
respect. 

Wear Resistance and Fluid 
Delivery: In addition to Dr. Mil- 
lett’s remarks on performance 
in pumps, we would like to car- 
ry his reference to pressures a 
step further. While pressure 
does undoubtedly have an ef- 
fect on performance, it is the 
combination of pressure and 
volume which is the problem 
All of the fluids, aqueous and 
non-aqueous, are high gravity 
fluids and today’s pumps are de- 
signed for the lower gravity pe- 
troleum oils. 





Thus, porting design in pumps 
is now becoming a factor in or- 
der to reduce fluid velocities 
within the pump itself and elim- 
inate turbulence of the incom- 
ing fluid. Failures which have 
been termed “wear failures” are 
now suspected to be tied in with 
unsatisfactory fluid flow within 
the pump. 

One pump manufacturer has 
already recognized this fact and 
is in the process of re-designing 
inlet and outlet fluid ports in or- 
der to permit streamlined fluid 
flow at all pressures. Under 
proper fluid flow conditions all 
known fire resistant fluids have 
entirely adequate lubricity to 
protect pump surfaces 

Another point in connection 
with wear resistance is the con- 
stant realization that we are 
dealing with new and different 
fluids than those which we are 
familiar with, namely petroleum 
oils. 

Some of the things, we learn, 
are surprising and unexpected. 
It is not at all difficult to resort 








to the use of laboratory film 
strength testers to show the su- 
periority of the aqueous base 
fluids over petroleum oil. For 
example, on one common film 
strength machine, the Cornell 
Tester, petroleum hydraulic oil 
of high quality will withstand a 
loading of 500 to 750 pounds be- 
fore seizure takes place 

An aqueous base fluid of the 
same viscosity, under the same 
conditions will withstand load- 
ing of 2,750 pounds before noisy 
yperation occurs and will permit 
loading up to 4,000 with accom- 
panying erratic operation. Tests 
are not continued to failure be- 
yond that point 

Another test in hydraulic 
pumps showed that where anti- 
friction bearings were changed 


to bronze sleeve bearings, the 


aques base fluid gave phe- 


protection against 
the coefficient of fric- 
extremely low. In fact, 
neer in charge of the 
iced the opinion that if 
ny could be so equipped 
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and run with the aqueous fluid, 
pump life could be increased ten 
fold since the life of the anti- 
friction bearing now determines 
the time between pump over- 
hauls. 

Of interest here is the fact 
that petroleum hydraulic oil 
will not satisfactorily lubricate 
the sleeve bearing but does a 
good job in the anti-friction 
bearing. 

Because of these conflicting 
test results we must draw cer- 
tain conclusions. 


a. Any number of lubrica- 


c. Therefore, something 
other than lubricity or 
film strength or extreme 
pressure properties ac- 
counts for the cases 
where troubles with the 
fire resistant fluids have 
been encountered. 

In our opinion, the ma- 
jority of these troubles 
must be traceable to 
inadequate preparation 
machines prior to 
ngeover to these 

or to mechanical 

cies in the system 
interruption of 

oth fluid flow so nec- 


tion and film strength ssary to trouble-free 
tests can be run to show operation. 

the protective superior- 
ity of both aqueous and, 
in fact, non-aqueous 
fluids over petroleum 
hydraulic oil. 


vere simply a question of 
yngth or lubricity, then 
| be a matter of selecting 
from the many types 
ible to enhance such 
However, as has 

vn, it is not this simple 


. Everyone is in agree- 
ment that, in general, 
petroleum oils are oper- efore the speaker can 
ating in a satisfactory reason for increasing 
manner in hydraulic t of the final product 
pumps and systems. he use of such addi- 
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tives in order to gain what 
would be strictly a laboratory 
advantage. 


Packing and Seals 


A comment may be in order 
here only to emphasize the fact 
that aqueous fluids have little 
wr no effect on the packings and 
seals used in hydraulic circuits. 
Such materials as Teflon, Kel-F, 
silicone rubbers and the like are 
not included because they are 
relatively expensive and used 
only where the temperatures or 
type of fluid requires a special 
packing material. 


Vapor Pressure 


The so-called problem of 
maintaining the water content 
of aqueous fluids is not as seri- 
ous as it appears. In order to 
present the facts as forthrightly 
as possible to prospective users, 
the marketers of aqueous fluids 
may have made it sound more 
formidable than it really is. 

A recommended top tempera- 
ture of 150 F. has been set as 
a conservative limit. No hard- 
ship is suggested since few sys- 
tems operate in excess of this 
temperature with hydraulic oil. 
In addition, the aqueous base 
fluids have higher specific heat 
values and also conduct heat 
away faster so that lower tem- 
peratures prevail than with oil 
formerly in use. 

The Joint Industry Confer- 
ence, in setting up standards for 
hydraulic equipment, estab- 
lished 130 F. as a top limit for oil 
at the pump inlet under normal, 
continuous operating condi- 
tions. 

As a general rule, system tem- 
peratures average 125 F. or less 
when using aqueous fluids and 
water additions, as Dr. Millett 
points out, are quite small. 


Installations 


We are in agreement with Dr. 
Millett as to the importance of 
proper cleaning and inspection 
of systems before installing 
fire resistant fluids. Emphasis 
should be placed upon the fact 
that oil will separate from and 
float upon the surface of aque- 
ous fluids. It should be removed, 
as suggested, by skimming be- 
cause it could interfere with the 
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escape of air or gas bubbles from 
the fluid by forming a restrict- 
ing film on the fluid surface. 

Regarding flushing of systems 
prior to the installation of aque- 
ous fluids, many users have pro- 
ceeded to use the aqueous fluid 
itself as a flushing agent. This 
is particularly so where several 
machines are to be converted. 

In such instances, the fluid is 
drained into a drum where the 
solids are permitted to settle 
out. The oil will rise to the sur- 
face. The drum is placed on its 
side with the bung at five 
o'clock and clean, separated 
fluid is drawn off until oil be- 
gins to show. The balance is dis- 
carded, the clean fluid re-used 
for the next machine flush. 

In conclusion synthetic fire 
resistant fluids are entering a 
field where machines, pumps 
and component parts are de- 
signed for use with petroleum 
oil. The transition will require 
some changes in present design 
of equipment as well as empha- 
sis on the user’s care in install- 
ing the initial fluid before suc- 
cessful usage will be assured. 

The suppliers of the fluids 
must, in turn, spare no effort or 
justifiable expense to improve 
upon both products and meth- 
ods in order to bring fire resist- 
ant fluid service to a high peak 
of satisfaction. 


| Opportunities 
v 








A LEADING FABRICATOR in the 
powdered metal industry is now con- 
sidering representation in the Philadel- 
phia, Pittsburgh, Baltimore, Birmingham, 
Alabama and Michigan (exclusive metro- 
politan Detroit) creas. Interested parties 
ore requested to submit information 
concerning present territory covered, 
educational background and current 
lines of products handled to the atten- 
tion of the General Sales Manager, The 
Yale & Towne Manufacturing Compony, 
Powdered Metal Products Division, 9335 
West Belmont Avenue, Franklin Park, 
Minois. 





WANTED—All types of die casting ma- 
chinery, late or old, small or large. Barr 
Machinery Company, 817 West Lake 
Street, Chicago, Illinois 
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These parts were cast 
by Z&H Mfg. Corp. 
by the “‘Lost Wax 
Process” thereby 
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machining operations. 
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SAVE MONEY! 
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all the latest equipment and 
facilities for engineering, tool- 
ing and die casting of aluminum 
and zinc. . 

The Lester company’s man- 
agement consists of: Joseph P. 
Kish, treasurer and plant man- 
ager; Clyde F. Luke, superin- 
tendent, tool and die depart- 
ment; Sam Mazzo, superintend- 
ent, trimming, finishing and as- 
sembly department; Robert G. 
Gomillion, director of quality 
control; Chester G. Pearson, 
night superintendent; Maurice 
J. Auerbach, sales manager. 


ALCALOY ACQUIRES 
PROPERTY FOR EXPANSION 

Alcaloy Inc., one of the lead- 
ing companies associated with 
Dickey Industries, Cleveland, 
is planning further expansion 
in Trenton, N. J. According to 
James W. Dickey, president, it 
has purchased land and build- 
ings at Schenk and West Third 
streets in that city from Repub- 
lic Steel Corp., and will proceed 
with a long-range program of 
improvement in equipment and 
capacity. 

Alcaloy is an alloy of refined 
aluminum and copper, having 
non - sparking, non - magnetic 
and corrosion-resistant proper- 
ties, combined with the hard- 
ness of steel. It is now used ex- 
tensively for safety tools and 
equipment safeguards against 
fire and explosive hazards. 

Alcaloy is a prime contractor 
for Navy castings, and in addi- 
tion to the alloy it manufactures 
brass and bronze permanent- 
mold castings. 


AMCO REPRESENTS HARPER 

Appointment of the Amco 
Furnace Contractors Ltd., 169 
Eastern Ave., Toronto, Ont., as 
distributors is announced by 
the Harper Electric Furnace 
Corp., 39 River St., Buffalo, 
N. Y., manufacturers of high 
temperature electric furnaces 
and kilns. 





NEWLY ASSOCIATED 
FOUNDRIES OFFER SHELL 
MOLDED CASTINGS 


Shell Castings, Inc. designates 
a newly formed group of mod- 
ern foundries devoted to the 
production of castings in mag- 
nesium, aluminum, copper, 
bronzes, brasses, cast iron and 
all alloys of steel. This group is 
comprised of foundries operat- 
ing whose objective is to use 
their modern mechanization 
and pooled efforts to produce 
shell molded castings of any re- 
quired alloy at lowest possible 
prices and to only the highest 
quality and precision standards. 

It is their intention to admit 
to membership more qualified 
foundries in strategic industrial 
areas as the demand for more 
shell castings increases. 

The geography of this project 
includes the entire territory 
from the Eastern seaboard to 
the Midwest, comprising the in- 
dustrial center of the United 
States. These foundries are pre- 
pared to offer industry in gen- 
eral the many technical advan- 
tages of the shell molding meth- 
od including cost savings and in 
many cases, total elimination of 
expensive machining operations. 
Along this line, they will con- 
sult with designers and engi- 
neers to redesign the product 
so that the greatest possible ad- 
vantage can be obtained. 

Full details are available by 
writing to Shell Castings, Inc., 
P. O. Box 782, Erie, Pa. 
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section size and section shape 
and the rate of cooling through 
the transformation temperature. 

Changes in any of these will 
have an important effect on the 
extent to which the transforma- 
tions take place, that is, how 
close they come to reaching 
equilibrium, and therefore will 
have a very profound effect on 
both the properties of the test 
bar and the casting proper, ex- 
cept that the results will be 
different for the two. 


9. Decarburization. This 
again is a problem primarily in 
steels where heavy sections 
stay hot much longer and are 
therefore considerably more 
subject to decarburization than 
are thin sections which are apt 
to cool more rapidly. This would 
mean that in a section which 
is ¥% inch in diameter, one 
might expect to encounter 0.005 
decarburization, whereas in a 
section which is 1 to 2 inches in 
diameter, the decarburization 
may be as much as 0.015 deep. 


We monufacture 


ings, Metal Wells, Shot Sleeves 


Plungers, ond also 


6. Oxidation. This is a prob- 
lem similar to decarburization 
and subject to the same vari- 


ables. 


7. “Variations in grain size 
and structure”. This classifica- 
tion covers a multitude of sins, 
and in almost 
everything which has not been 
specified in the list above 

All of this simply means that 
the real answer must be found 


fact takes in 
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for each specific case where 
testing or sampling is required. 


There is not a simple solution 
which can be specified for each 
type of casting, and for each 
material. Furthermore, the in- 
| vestment casting foundry must 


find the answer in each instance 

and then apply this information 

FOR OVER 50 YEARS | to other cases in order to avoid 

earlier mistakes and to take 

advantage of the knowledge 
gained by such experiences. 

It is not always necessary to 


i H ‘ | 
ys Old ia years but modern 10 producticn- | cast a separate test bar. It may 


‘ROE facilities for zine die casting sometimes be far preferable to 


utilize the casting itself and to 


combine the experience of yesterday machine or obtain samples for 


PRODUCERS OF FINEST ZINC DIE CASTINGS 





| evaluation or specification re- 
with the vision of tomorrow. quirements. Sometimes it may 


; aya be impossible to get a direct 
STROE’S superiority has won and held proportionality between the 
? , casting and the test bar. In this 
aston | 
astomers since the turn of the century. case new methods must be de- 
vised in order to obtain an 
answer. 


/ngucies Ineiled/ 





Editor’s Note: Part 2 of this paper 
by Dr. Nicholas Grant will appear in 

yy | ; PMM in March, and will include 
DA 525 East Michigan Sty f ‘ ise ¢ several case studies comparing test 


results with production castings 
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® Dependable quality to exact specifications 
is a hallmark of Z-39 aluminum alloy, produced to high Apex standards and specially developed 


to give you uniform, trouble free production at lower cost. The excellent casting 


characteristics, mechanical properties and machinability of Z-39 meet every requirement for most jobs, 


produce quality castings as specified and gain you customer satisfaction, yet your savings 
can be material. For quality aluminum die casting with a cost 


conscious factor, you'll find Apex Z-39 the ideal alloy. 


Send without obligation for 
information covering complete specifications 
and properties of Apex Z-39. 
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